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TR.\NSACTIONP OF THE .••';. 

KANSAS ACADEMY OF SCIENCfe 



REPORT OF THE SECHBTARlf. 



THE TENTH ANNUAL MEETING. 

The tenth annual meeting of the Kansas Academy of Science was held lb 
Topeka, October lllli and 12th, 1877. The exercises included two evening lec- 
tures and the reading of the foUowiDg papurs. 

1. The Internal Heat of the Globe. Prof. B. P. Aludge. 

a. The Boston Natural History Society. Prof. M. V. B, Kno.\. 

8. A New Method of Determining the Velocity of (he Wind. John H. Long. 

i. Notes on the Birds of Kansaa. K. A. Popenoe, 

5. OKone in Kansas Atmosphere, II. Prof. W. K. Kedzle. 

6. Ambli/e?iUii esHndnfoTmit Stiy. Prof. F. H, Siiow. 

7. Noxious Insects of Kansas in 1877. Geo. F. Gaumer. 

8. River BlufTs. John D. Parker. 

9. Birds of Ellis County, Kansas. Louis Wiilson. M, D, 

10. Tlielola Mineral Well. Piof. W, K, Kedzie. 

11. Additions to the Catali.gue of Kansas Bird.". Prof. F. 11. Snow. 
13. Science Among the Pei.ple. Dr. A. H. Tliom[)snn. 

13. llluslralions of the Nebular Hypothesis. Prof. P. W. Banlwell, 

14, Tbe Ocourri'neu of New and Remarkable Dinosaurs in the Wealden of Col- 
orado, Prof. B. F. Miidgu. 

IB. The "Great Spirit" Spring of Milcheil Oounly. Kansas, Prof. W K. 
Ke-lzie. 

16. Tbe Insects of Wallace County, Kansas. Prof. F. H. Snow. 

17. Catalogue of Kansas Snakes in tbe State University Museum. Mi^s Annie 
E. Mozley. 

18. How U> Popularize Practical Si;ience. Judgi- P. G. Adams. 
]y, The Rattlesnake. 8. W. Willislon. 

aO. C'.li.rado lApidaptera. Prof. P. H. Snow. 

The lecture of the first evening was given by Prof. B. P. Hudge, on "The 
Taluo of Scitnce," and thai of the second evening by Prof. Geo. E. Patrick, on 
" The Chemistry of the Suu.'' 

The officers elected for the following term ot one year WL-re ; 

P. H. Snow, Pnndejit. 

B. F. Mudge and J. H. Carrulh, FtM PrmdenU. 

E. A. Popenoe, Secrelai'y. 

R. J. Brown, Tnimurer, 

P. H, Snow, W. K. Kedzie, and E. A. Popenoe. Cttratora. 
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TB^;6EC0ND SEMI-ANNUAL MEETING. 

The gecun^^s60ii -annual meeting of the Academy was held in KuDsas Cilf, Jtitiftil 
fltb and 1t\'l678, iu response lo the invitaHon of thf Kansas City Aoademy ofl 
Science. •,.*•. 

A leffo^n? upon "Rocky Mountain Geology," by Prof. B. F. Madge, and one 

uppn ''Steam Navigation," by Prof. F. W. Bardwell. were delivered at the 

evfs'diag scssiong, and the d^y was occupied in an examioatiiin of certain moundB 

^i^^lalte couuly, Missouri, supposed to be of preliistoric origin. In the mounds 

. '.■v'eie found remains of about twetvc Hkeletons, and severul of the skulls and some 

,.'<U tliQ other portioDS were secured in a fair state of preservation, but the 

._lhe bones found were so extremely fragile tbat they could not lie preserved. The 

skeletons hud been placed in vaults watled with stone, with an eutranee toward 

the south. The walls gave evidence of some care in their construction, being laid 

very ann mthly on Ibe inaide. The bonea secured were placed in the cabinet of 

Kanbii!! Academy of Science. 

THE ELEVENTH ANNUAL MEETING. 

The eleventh annual meeting of the Academy was held in Topeka, October 8th 
and 0th, 1878. The first evening's lecture was given by Prof. B. F. Mudge, upon 
"The Kiicky Mountams and their Fossils," and that of the second evening by 
Prof. D. H, Robinson upon " The Historical Value of Linguistic Study." 

Tlie day's session on Ibe 0th was occupied by the reading of the following.! 
papers ; 

1. ('onnectioD of the Fossil Forests of the Dakota Group in Kanaa;s with the 
Fossil t'orcsla of Greenland. Prof. B. F. Mudge. 

2. On a New Form of Rain Gauge. Prrif. J. T. LovewelL 

3. On some Kansas Mmerais. Prof. Geo. E. Patrick. 

4. On Recent Additions to the List of Kansas Coleoptera. E, A, Popenoe, 
6. On Recent Additions to the List of Kansas Plants. Prof. J. H. CarrutU. 

fl. On the Dermal Covering of a Mosasaupjid Reptile of the Cretaceoasfl 
Formation in Western Kansas. Prof. F. H, Snow. 

1. On the Bite of the Hattlesnake. Joseph Savage. 

9 On the Habits of Rlobardson's Sphermopblle. 8. W. Williston, N 
Haven, Conn. 

y. On the so-called " Alkali " of Western Kansas, Prof. Geo, E, Patrick. 

10. On Additions to the Catalogue of Kansas Birds, Prof. F. II. Snow. 

H. Notes on the Antiquity of Man. Dr. A. H. Thompson. 

13. On Dinosauria. B, W, Williston 

13. On the Gas Wells of Kansas. Prof. B. F. Mudge. 

14. On the Remains oT the Mastodon in Douglas County. Joseph Savage. 
15 On Science Popularized. Marcus Sayler. 
18 On the Fishes of the Marais des Cygnea. Wm. Wbeeler. 

17. Gteological Explorations for the year 1878. Prof. B. F. Mudije, 

18. Botanical Notes. E. A. Popeuoe. 

19. On the Giant's Causeway and Fingal'a Cave. Prof. C. D, Merrill. 

20. On Sound Transmission by Electricity. Prof. J, T. LovewelL 
31. On the Recent Discovery of Mounds in Leavenworth County. Hon. F..^ 
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23 On the Discoyery of a Fine Specimen of Saurian in Colorado H 
Towner 
23, On the Adult Male Plumage of WiUoa's Ptalarope- S W. WilliEton. 

34 On the Habits of some Rarer VmindeLE S, W. Williaton. 

35 Oa the Tusk of a Miistodon found al Ottawa Wm. Wheeler. 

A committee of three, ajipointed to prepare resolutions of respect to the memorj 
of Gen. John Froaer. and Prof. F. W. Banlwell. members of the Academy, de- 
ceased sinee the last meeting, reported the following: 

Beaoked, That in the deaths of Gen. John Fraser, one of our former Presidents, 
and Prof. F. W. Bardwell. both actiye members, the Academy has lost two ardent 
supporters, and the country, two men of talent, culture and scientific re]iuti)tiflQ. 

Henolved, That we tender to the families of the departed brothers our warmest 
sympathies, la their great bereavement. 

B. F. MrDGB, Chairman. 
Jos. Savage. 

E. A. POPBNOB. 



The ofBcera for the ensuing term of one year were chosen as follows ; 

B. ¥. Mudge, Presii/ent 

J. H. Carruth, aud Joseph Savage, Vicf. Pretidenti. 

E. A. Popenoe, Secretary. 
R. J. Brown, Treatmrer. 

F. H. Snow, B. F. Mudge, iind E. A. Popenoe, Caralori. 
The following Commissioners were also appointed : 
Gkoloot.— B. F. Mudge, M. T. B. Knox. 

Chbuistry and Mineualogv.— W. K. Kedzie, G. E. Patrick, R. J. Brown. 

pHtatca. — J. T. Lovewell, L. A. Tliomus. 

Zoology.— F. H. Snow, M. V. B. Knox, Annie E. Mozley. 

Bmtomoloot.— F. H. Snow.E. A. Popenoe, William OsburD, Geo. F, Gaumer, 
T. B. Abhton. 

BoTAMY. — J. H. Carruth, E. A. Popenoe. 

Akthropoloqt, — A. H. Thompson, J. D. Parker, F. G. Adams, 

PHiLOI.oeT. — D. H. Robinson, Geo. M. Stearns. 

Meteorology, — J, D. Parker, J. T. Lovewell. 

Enginf.brinq. — Wm. Tweeddale. 

PnBLicATioN Committee. — B. F. Mudge, AJfred Gray, F. H. Snow. 

Local Ahbanqemekt Committbe.— F. (i. Adams, A. H. Thompson, Mrs. N. C. 
McFarlanct, E. A. Popemie. 

THE LIBRARY AND MUSEUM. 

Some small effort has been made, during the past summer, to form the nucleus 
of ajibrnry by exchanging the Transactions of our society fur the publications of 
others. Although the efforts have not been extended aa far as they may ;et be, 
the publications received are of considerable value, and it is hoped that all those 
sooieties who have so far kindly exchimged will continue to do so, and that others 
may from time to time be added to the exchange list. 

The following is a general list of Ihe pulilicalious received : 

Bulletin of the Essex Institute, Salem, Ma^s. Nine octavo volumes. 

TransactiouB of the D»venport Academy of Science. Vol. 1, and Part 1, vol. 3, 
Ociavo. 

Bulletin of the Torrey Bolsnical Club, New Tork. Pour ociavo volumes. 

Proceeilings Boston Society Natural History. Vol. 19, purls 1, 3 aud 3. Octavo. 
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Transactions of the Wisconsin Academy of Science, Art and Belles-lettres, Mad 
ison. Vol. 3. 

Proceedings of the Pougbkeepsie Society of Natural Science. Vol 1, part i. 

Archives of Science and Transactions of the Orleans Co. (Vt.) Society Natural 
History. Vol 1. 

Bremen Natural Science Society. Vol. 3, part 4 ; vol. 4, parts 2 and 3; and 
three quarto pamphlets on Meteorological subjects. 

Royal University of Norway. Fourteen pamphlets, 1,000 octavo pages, with 
many plates. 

Topographical Survey of the Adirondacks One volume, octavo. From Hon. 
Verplanck Colvin. 

Field and Forest. Three volumes, and current numbers to date. 

Science Observer. One volume, and paits of current volume to date. 

Psyche. Cambridge Entomol'^gical Club. Current volume to date. 

Vermont Medical Journal. Vol. 1, parts 1 and 2. 

Polytechnic Review. Current volume to date. 

Introduction and Succession of Vertebrate Life in America, by Prof. Marsh. 
Pamphlet. 

Of the Museum no statements need be made, except that it is poorly displayed 
for want of space in the Rooms of the State Board of Agriculture, and that a proper 
expansion and better display of the really valuable geological collection can not be 
made until after the building of the Capitol extension, when we hope to see it 
arranged in perfect order and supplemented by collections of the plants, insects and 
animals of Kansas. 

E. A. POPENOE, Secretary. 



NOTES ON GIANT'S CAUSEWAY AND FINGAL'S 

CAVE. 

By Prof. CD. Merrill, Washburn College, Topeka. 

In the month of July, in company with an appreciative compani(m, it was my 
fortune to be at the little watering place of Portrush, about the middle of the 
line of the northern coast of Ireland. We took a jaunting car. with a good-natured 
Irishman as driver, and wheeling rapidly along a very picturesque road that over- 
hangs the sea — the seething bottom of the DeviPs Punch Bowl — past rounded hills 
and splintered cliffs still red with the marks of ancient fire — we came, after 
traversing eight miles, to that remarkable object of nature, the Giant^s Causeway. 

This part of the Irish coast is a succession of promontories and recessions, form- 
ing vast amphitheatres in the beetling cliffs, that from a height of three hundred 
feet look down upon the sea. Through one of these amphitheatres we descend to 
the shore. On the right, vertical in the side of the cliff', stands a group of basalt 
columns with an exposed front forty feet high, known as the Organ. A little 
further on at the extreme point of the right promontory are the Chimneys — three 
tall groups of columns forty-five feet high, and entirely separate from the surround- 
ing rock. On all sides of these amphitheatres, for a distance of six or seven miles 
along the coast, basalt columns crop out fr«)m the cliffs in irregular masses. 
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Standing m tins semi-circle, as we turn toward the lefl the Causeway proper is 
before us, UDtl uulike most of the p:rent wonders of the world, it breaks apon the 
Tiew withitut diBappointmi'ni. Hcru is a sharp prouiontorf three Imadred feet 
high, tut duAn abiuptlyat the point, nearly to the level of the si'a. This promon- 
tory is ciffliptised of columns like those of the Causeway, but less perfect ttnd 
more irregular id arrangement. At the base of this cliff a break in the columns is 
called the Giani's Gateway. This break forms the base of a triitrgle whose two 
sides meet at a distance of one hundred and twenty-live yaids at the water 
level. These lines are the boundaries of the Causeway. As we stand on the base 
of the triangle then, we are lweiity-flvL> feet above the water, and have the whole 
Causeway before us in one view. Here are more than forty thousand eolumns of 
gray basalt standing in such close order that inmost CBses a knife-blade cannot be 
inserted between Lhi'm, — all so placed that the general slope from the base of the 
cliff to Ihe level of the sea is as giailual and smooth as if formed for an aetuul high- 
way. The length of the whole triangle Is, at low tiile, ISB yards. 

We are told that, in all these forty IhouBand columns, " tht-re is only one that 
is triangular — it stands in the east side of the grand Causeway. There are but 
three Cfdunins of nine sides, one in the honeycomb, and the olher two near the 
triangular iiillar. The total number of four and eight sides bears but a small pro- 
portion to the entire muss of pillars, of which it may be safely computed that 
ninety-nine out of a hundred have five, six or si'veu sides." Some are almost 
perfectly round, in others the angles of Ihe face planes are eslremely sharp and 
clean cut — in tact, most of ibe columns are beautifully defined in their sides and 
angles. The iliiimeters of the pillars vary from eight to twenty-two iuclies — the 
average is about seventeen. The heads of the columns over which we walk are all 
either convesor concave, Thecoacavityof a common sized column, eighteen inches 
in diameter, will hold nearly a pint of water— ttie cavities are, therefore, shallow. 
The tops of nearly all the columns are covered with a deposit of slime, which being 
often wetted by tlie sea, and dried liy the sun, gives a dark and old appearance to 
the Causeway. This lendencj- to break in concave and convex forms proves a 
concretionary structure, imd shows that each column is entirely separate from every 

Dana states that the term basalt was early applied 1u a group of three rocks, viz: 
MeliLphyre, Uoleryte and Fcridotyle, belonging to the series Bombtende and 
Pyroxene. Melaphyre and Peridotyte have nearly the game elements, texture and 
apecilic gravity as Doleryte, so we take the comijosititm of tiie lalter as that of the 
rock composing the Causeway. With a speciflc gravity of 3,75, there are aa 
elemeuts: Silica, 48.00; Alumina, 16.38; Protoxide of Iron, 15.55; Lime, 9.50; 
Macnesia, 3,S5 ; Potash, 3.01; Soda. 3.01 ; Water, a fraction, A more popular 
analysis would be to say thise pillars are composed of about one-half flinty earlb, 
one-quarter iron, and one-quarter clay and lime. In rocks of concretionary 
Hlniciure like basalt, the tendency of the melted material is to concrete about 
centers. "Basaltic columns, then, are a result of this cDDcretlonary structure" 
(this grouping about centers) "and each column corresponds to a separate action. 
The size of the columns is determined by the consistency of the mass to be cooled ; 
the thicker the mass, the slower the cooling and the larger the columns Thu 
cracks separating the columns are duo to contraction on cooling, 

8uch is the situation and the mechanical and chemical composition of the Giant's 
Causeway ; but as we stand upon it and contemplate its wonderful toniiation, the 
mind is flooded with such questioos us these : How far does it extend under the 
land and bow far under the sea ! Uow and when, and under what conditions, did 



it MIM lato niiOcocc, uid what i> that mjrstcrioiu power of nature thai can thus 
maaform the nuiit«a rock intu fonns of rocb rasKuitade and beauty 1 Tbese and 
fflOBy llks <]U«sttoni muat remain' but partiall; answered, bat anlU tbey are 
anawcreil, itie Caiueway will maDtl an object (it the highest IntereRt to the ioquiriea 
of thn (mmnioQ mlml, u well as to tlioae ot geological science. 

Lei UK now tranarer ourtelveii tor a momeDt to the island ul Suffa, off the 
mlildle lit Ibe weatcrn cxiast of Scotland. It ia eight miieG weal of the great 
Ivlund of Mull, and about fony from t)ie proper oohbl of the muinlnnd. Staffa ia 
a mill; and n half In nircumference, and the surface elevated a hundred feet abore 
the Hiu, IS cuvered with rich grass that supports thirty cattle fur the tenants of the 
Duke of Argylii. We land fnim the steamer in small boats, at the eastern side 
of the island, the only acceasible place, and walk over the sarface toward the 
MUtbwust corner. Hero we Bnd the highest elevation— 144 feet. On the rads 
woodoB ilaira built f'lr the purpusf, we descend the cBff und reach a range 
of lirokdti liiuiiill (^iilumno, exactly similar to, and hardly less grand than tha 
Oaiiiewiiy of Ireland. Along this ranjje of columns, we proceed 150 yards 
woat, and, turning ii Mhurp angle, stand at the entrance of Fingal's Cave. Here, 
springing out far nbuve ub. h stupendous gutbic archway supports, at h clea 
lioiKht of seventy feel, an entiiblatuj'e of cnialied, prismatic basalt, thirty feet ii 
tliltknonB. The entire front and inner parts of the cave are composed of range on 
ranRU of magnillcont columns, with beautiful Joints aud wonderful symmetry of 
form. Thi- length of the cuve within is '23U feet, the roof is of a<)Jid i 
btUMlt, Iho slduR of huge pillars in their usual forms, the pavement of 
oeMoloMi moti'm. 

The quostkm now arises, what connection,' if any, there is between these two 
Hlinllar guuloglcul formations, the C>iuseway and the Cave, One is on the north 
coast of Ireland, and sloping gently under the sea, points its main ridge northward, 
esHOtly toward the Island of StafTa. The other, off the west coast of Scotland, a 
bundi'OiJ miles iiwniy, also slopes geutlyuuder the Bea, sending its miiin ridge aouth- 
wurd toward the Irish Causuway. Looking at the mouniuin lines of Great Britaia 
(tad Ireland, wu Hud their general Ireuil Is north and south. We find also that the 
riHiky rid>;e furinliiK Argyleshire — beinginterruptedby only sixteen miles of shallow 
wnter iKsiweun the Mull ot Cautlre and ihe Irish coast — is continued southward by 
the muuntalna of Eusleru Ireland. These basalt forinatiuns, then, are found in the 
slopes ot a great inountaiu valley. We find conditions slinilur to these In the 
Valleys of CoDUi'Ctlcut, of New South Wales, and ot the Hudson river, and Iheae 
places are famous (or tlielr dikes, ridges of basalt columns and trap rock fonnft- 
UunB. It. then, dikes sre formed under such conditions, it seems fair to connect 
iho fornitttiiin of tin? Cave and the Causeway as two visible portions of a vast dike, 
whose hidden parts are under the land and the sea- The general statement, 
thUD, will bo this: At a former period a fissure was opened by subiernmean 
foreu along this mountain Talley, extending itself from Staffa to the Irish coast 
Prom this tlssuro vast qunniitles of molten rock |Hiurcd upward, and, on reaching 
Iha Burfdce, eryslaliled into Us natural forms. That there are many oblique and 
horttnnial colnmna maybe explained by the natural action in the dike — the top 
ot the molten mass, cryslaliziug into columns first, was pushed out and over by 
tbn liquid mass rislni: from below. Probably the phenomena of the origin ot 
any anall dlki^ may apply lo the origin of this greater one — it may be the very 
tUikStlUuds of the foruMtion that deceives the investigator of its origin. 

I give her« the uioel common of the many legends among the Irish, accounting 
tor Um formation of the Giant's Cansenay : The giant. Fin HcCool, 
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champion of Ireland, and waa angry at tbe boasting of a certain Scol^h ginot, 
who oSered to give the Irisb cbampion a beating, pnivided lie could crosa over to 
Ireland without getting wet. Thereupon Fin McConl obtained permiBaion of the 
king, and bmlt a causeway Btraigbt over to the dwelling-place of the Scot. Upon 
this causeway the Scot crossed over to Ireland, aad was badly beaten by Fid 
McCoul, who then generously invited tbe Scot to continue in Ireland. The invita- 
tion was accepted, for everybody knows thai Scotland has ever been a bard place 
to get a living in. while Ireland was always the ricbeat country in the world. 
May not this legend point to tbe former esistence of the whole as parts of a 
causeway betwein StafCa and Ireland? It certatnly indicates an old belief of the 
people in the existence of such a causeway. 

I conclude these notes wiih one more thought on tbe formation of Fingal'a Cave 
— a thought thai occurred to me when surveying the ecoleaiaatical ruma of lona, a 
tbuught of which I can not say whether il is oiiginal because peculiar, or peculiar 
because original. The teland of lona, nine miles southwest of Staffii. was one of 
the first seats of Christianity in Britain. 8l. Coloniba, an Irish missionary, began 
religious foundaliuoa there in tbe fourth century. He was one ol tbe Cnldees, who 
preferred lonely and retired places. In ihia island are muny fine old ruina of a 
cathedral, a chapel aud nunnery, and some peculiar carved pillars called tbe lona 
cruBsea. Of these crosses there were in the island, previous to the Keformation, 
about 360, marking the gravea of kinga, abbots and nionha. These crosses seemed 
lo be of basalt, like tbe pillars of Fingal's Cavi?. Now while in Fingul's Cave, I 
was wondenng how it was possible tliat the aides of tbe cave, as they arc at present, 
could have been formed by the forces of nature alone. For the pillars along the 
sides are broken out lo the width of five or an feet, leaving their broken ends 
adhering to the crushed basalt of the roof, while the lower ends form a pathway 
by which i>ne may traverse the length ot the cave as in a side gallery of a church. 
It seema itnpossilile that these columns should be thus broken by nature, and bo 
when 1 saw the crossea on the adjacent island, the thought came at oni'e, that they 
were the missing pillars uf Fingal's Cave. Is it not possible Ihat these hardy 
Christians pried out, as would be comparatively easy, the pillars alnng tbe Bides 
of the cave, and made; (hem into the crosses that once marked the graves of their 
deadt The uumbtr of broken columna lu the cave I judged to be about equal 
to the number of the crosses — three huudred and aiity. Perhaps, then, the cave as 
It now stands is paniaJly the work of man. 

Possibly, too, it was used as a place ot retreat or worship by the Culdeea before 
they built tlieir cathedral m lona It would certainly be a beautiful thought to 
the Christian mnid, that Uie earliest songs and prayers of his faith went up to 
the Creator from this lemple ot Hia creation, which seems to me nobler than any 
yet THised by human hands. 

I nmembtr that jml as we were entering the cave, fifty tourists in the farther 
end look up together the Btraina o( the "Old Hundredth" liymn; and as Uie f ull uoles 
went up along the great Btiadowy vault, and rolling back and forth multiplied into 
a sounding flood of music, il seemed to me that 1 had never heard a hymu ot praise 
in so approprmle a plac'e. 

Then followed Ihe atrams ot " God Save the Queen." so grateful !o American 
ears as our national hymn. And there, as it were, in the very bosom or the earth, 
vntli the prismatic tints of blue and green and gold in tlie vault aDove answering 
back llie beams of rising light refiecled from the waves below, witli tbe boom 
uf the sen, as it rolled us long surges up the watery aisle luitl hurkd Ihem 
thundering against the opposing wall, closed in about on every hand by the 
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ON MASTODON REMAINS IN DOUGLAS COUNTY. 



By J- 8a v; 



eighbors, W. W. Tweed and I 
of the Stiite UniTersity, speat 1 
niiout forty milcB id length, 
leHrly parallel to the EmiBas I 



IJ]mn tbp third Friday ia June, 18T7. l«o of my n 
N. (•. Demliig, nctoinpanied by Prof. D. H. Roliii 
the Uiy upon Uiu Wakitruaa. flshiag. This slreiir 
UDil fur thf last ii-ii iir twelve miles of ita course r 
nvur, iiQiy about hix miles aouth of it. 

These three flHbei'iiiuD npunt moat the day suuthwegt of Lnwrence, upon VheM 
Imi/i of landnuwowntd by Judge H. O. Thacher. The day lieing riiiber w 
Builry. Iliry sat i3t>v;n upiin the slmdy banlis of the stream to rest themselves. I 
While roi'iiiiiug suiiii-'wbat leisurely here, Mr. W. W. Tweed suid to the other Iwckcl 
ilmt ho bad iioiiued a large buue projecting from the bank duwa neur the water^f 
juat IiuImw where ibey were silling. Whereupon, Mr. Deming arose, and goingt 
III the bone, hit It u UkU aud broke off asmail fragment — enough to convince themJI 
thui iL waa a reiil bone. This aroused their curioxity so much that they pi^Kured a I 
Hpiule aud soon uneurthed the entire bone, which proved lo be the lower jai 
■uiiiH very large miimal. The jiiw lay bottom up wiili the leelh downwarda, 
and with ihe front end pointing inio the Imnk, almost entirely embedded in blue 
cluy. Prof. Robinson uiul others soon after wrote up the at'cuunt of finding the 
Jaw for thu papers, descrlliiiig it as a miistodou jaw. lis idenliLy, however, was in 
when Pruf. B. F. Miidge went Bust and ideati- 
Tliis jaw has four larue teeth in it, well pre 
looks ss though tlif animal to which it belongedl'll 
Pe are glad to stale ihat it ii 

frail lo be transported for eshibttiou at o 



dispute until the following 
lied It as the Miutoiion Ohiotwut 
Burvi/d nud lu place, and sUugeth 
had liui'ii doail but a few ycHr^. 
oabiDut of our Btattt Unlver-ily, I 



prVKoDt ineutiug During the fall of ISil, Prof. F O. Marvin and the wnWr spent J 
two I'ays in exploring I ho banks of tliii Wiikiirusa, lu order, if possible, to obtaial 
some oiber portions of luastodon remaius. 

In this suarch wti were unsuccessful as to finding more of the mustodoii, but! 
learuod Homething coiicerniiig tlio formation of the bottom sdjoiDiug the creek, ;T 
which may be interesling to relate in Ihia ciinneclion. 

Tile jaw wae found in what was once the liottoui of a fresh water lake or eatnr I 
wy, whldl exlelidid tor several uiiles bolh up and down the creek . ils boundanw ( 
have lint yet iiccu dcteriuiiied, nor (lerbaps ever can be with esacmess. That it I 
uxieuUs out biiDeiHh llio boHom lands adjoiumg. is proven by the many spnngs ■] 
which issue Iroin i[ iii dllTcrent localilieB up aud down the stream, and it can ba J 
Iracetl eucu way Iroiii « here the jaw was found, some Ion or twelve miles in extent. I 
Beside ilic Il\ick layer at muscio shells which line this ancient lake-bed, we Hai. J 
lue iruuKs of old irei's protruding, as well as small sandy concrelions con 
net-VDineil leaves within them. In addition to These layers of muscle shells, old ti 
and concrelions, we also Hud bimesof what api>ear lobe the remains of the bufii 
aiil«lo|w, «lk. and soiue other animals as yet nndctennined -, but all in an 



<e8 to prove that Ihe aoimala whose buoes we And along tbc 
same hunzoa wiUi llie ma&Uidoo, and ate not tussihzed, did imt live i^ontenipora- 
ncdusly with tlie mastudan wlioac juwwaa toiiiid fossilized. Wecunciude tbeo. Ibat 
ttie mastodon Jaw, thou^li uot way-worn at all, was washed into lliis old lake-b^d 
afiiT foHsilization had taken place, andinuybe all of the animal that was preserved. 

I might alao add. that Mr M Sayler, during last cuiiinier, explored the hanks of 
ihe Wakarusa for some ten or twelve duIfs by hoat ; his exploratmna only <!on- 
linued our own pri:TioiiBly made, and added considerably tu our previous collection 
>if unfuasiliaed lionefl. 

Thts lake-bed in wbich the mastodon jaw was fiiDnd is about twenty-Qve feel be> 
low the present surface of ground. Whatever fossil treasures are in this lorality 
we call uot now determme ; but so many tioiies have alrendy been found that wu 
ailreaily speak of it as the Bone-bod of the Wakarusa. 



A FOSSIL TUSK, FOUND IN FRANKLIN COUNTY. 



By Prof. Wm. Wii 



1. OW<v 



Someiime durins the spring or early summer of 1878, a farmer, living on Eight- 
Mile Cieek, m franklin county, observed a curious looking root or suag protrud- 
, lug from the liank of the creek ; and upon examining it, he concluded that it mual 
be the fossil tusk ot some gif^antic animal. Ho thereupon dug it from the bank, 
an 1 took it to Ottawa, leaving it in the office of the Octafea Itepubltcm The writer 
ot this cxamini'd the fos-iil ut tlie time, hut not being an expert in such matters, he 
L not give a decided opinion upon its character, but inclined to the opinion that 
vas petrified wood. A piece of tlie thing was sent, by the writer, to Prof. P. H 
Know, of the Blnte University, who, after careful exauiination, pronounces it 
" fomtl ivori/." It is, therefore, without doubt, the tusk of a gigantic mastodon. 

In luklDg the tusk from the gravelly bank in which It was buried, two or thruc 
feet ot the larger end was broken oS, ami the smaller eud, for pt^rbapa three feet, 
lag not procured. The part saved measured fifty inches in k'ngth. and six inches 
1 diameter at Ihe larger end, three and a half inches at the smaller end. The 
whole tusk must, thori^fon', have been ten or twelve feet long. 

The accompanying disgrnm represents the apjicarance of the ends when sawed 
square off. The appearance is very much that of the end of a small log or root, 
with aoKv ot the lines of grotrth obliterated. At these apparent lines of growth 
Ihe foasi) splits into layers, varymg in thickness from a quarter of an inch to an 
inch. TheHB layers break into short pieces, which easily crumble into irregular 
fragments. The appearance of the substance of the fossil is very much like that 
of a. bone that has been lioiled in lye, tn the prooesa of soap making ; and the con 
atstency is vi/ry much that of soft soap-stone. Between the layers there is a thin 
ttlra of rust color, seemingly produced by oxyd of itiid, 

A. few years ago Ihe tooth of a mastodon was found near the mouth of Ihe same 
4.Teok, Ave ur six miles lielow where this tusk was found. The rest of the skeleton 
IS proliably somewhere along the bed or banks ot the creek. 




NOTES ON THE ANTIQUITY OF MAN. 

By Dr. A B Tbohpsos, Topelu. 

The qaestian ot Ihe oniaa %ad the antiquity nt man bas been aptly nnined 
i^at quesiiou ol Ihe nmelc-eiiih ceoiary." Its paramuuat imporiaoce is i 
ackDOwledgeil , uid m science stndca forward m every otbec department, 
caonot bat wonder ihac this, ihe problem o( the pa«t of our own species, a question 
tying so near Ui as, bos been so loog bidden from us. But it seems that the time 
has come in these latter years, when scientific inTesiigation and progreaa la thu 
department will no longer be kept in abeyance, but that it must be earned into 
parallel aod symmetric advancement with cither branches of uaiiiral acienre. 
The promise ol this la given in the unexampltd activity of mvesiigaiioa and the 
progress made m discovenes nittiin the last Hcore of years, and tbe prospect of 
Mill more rapid advancement m the near lutun?. 

Our knowledge ot the aniiquUy of man upon the earth has been advant^ed 
slowly on account of the difficulties and stupendous obslacles against which it 
was compelled to labor. The greatest of ihese, and that wbich more than all «im 
baa retarded lis dcvelopmeni, has (>een tbe tbmlldom of Bishop Caber's chronol- 
ogy. For ceniurtea every diiM^ivery l-i'nding to the eluciilationof the giiestion, 
made lo fit this procrustean bed. and from this slavery Ihe science bas but barely 
escaped. Hany thinga have contributed to Ihe overliirning of oid ideas, and the 
unprejudiced reception of the new. Among the laticr the moat prominent am the 
great discoverieit of human remains in the formalKias of preceding geological 
epochs, until m our day the question of the antiquity of man has become an 
almost purely geiilogical problem. We have advanced so much in Ibis knowledge 
■hat the oldest historic remains become but as the tale of yesterday in the compara- 
tive age of our species. We go back thousands of years, as in Assyria and Egypt, 
anil Rod u developed civilization sod the capability of making written records; and 
then lieyond thai ne must see other thousaiids of years during which that civiliza- 
tion was developed. Buried cities are frequently discovered- of whose origin or 
hiBtory we have no suspicion ; yet the relica of human creation there found often 
indicate a high cullivutmn and advancement in the arts of civilized life. These 
loo, we know, point to a long period of time during which these forgotten 
empires were developed, flouriBhed and decayed. But we know further Ibat all 
the remuins of the oldest civilizations have had their origin during the current 
geological epoch, and that this epoch alone is older by a hundred fold thao the 
roost ancient civilized remains extant. We pass beyond the historic period and the 
unknown buried cities into the period of the remains of man as a savage, so-called, 
the primitive age. We pasa first the iron, llien tlie bronze period, then into the 
Stone age. tn lliia age we pass through the neolithic into the paleolithic period — 
the oldest and longcsl of all. In the stone age we find the beginning of our own 
geological epoch, and that this period lajisover into the quaternary — the pleistuceue. 
In the caves and drifts of tbe quHlcrnary we find man the contemporary and 
hunter of the reindeer, ihe cave bear and the mammoth, and the numerous 
other animals of the arctic, temperate and sub-tropical fauna, so-called, there 
found. But we pursue bim still further and find the indications of his being ut 
Ihe pliocene, and the probability of finding bim in tbe miocenc. We find indeed 
that not only early post-glucial but inter-glacial man is a fact scarcely to he quea- 
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tioned, and we iee also faml rajs slrcaming down lu us fnim pre-glacial li 
slight indications are sighted of his pre-ghcial exislence. 

M. Broca, in bis presidential address before the Frencli Association i 
gave the history of these advances in these words: " Some of the nations of anti- 
quity boasled of great ages for their past history, • • but no actual date can be 
aasigned for the commencement of tlie historic period, beyond six or sevyn thou- 
sand years. From history we might suppose tlmt man is quite rtcent in his 
appearance on the globe, and much later than those geological phinomeua which 
have modified the oonditions of life, and, by the change of climates, also changed 
the floras and faunas. This hypothesis was accepted everywhere by geologists 
when Cuvler created the paleonlological system, * * and who, though devoted 
to the idea of sudden cataclysms, understood the immense lapse of lime represeni- 
ed by a geologicnl period, and the coniparutive shortness of the historic period, 
and thus naturally believed that mau bad not appeared until lung after the fossil 
B&imuls. * * This idea became classical, and on all hands it was pronounced 
that the existence of fossil man was impossible. Many fads opposed to this opin- 
ion ajipeared, but they were met only with doubts and acorn. It was in vain that 
either in the floors of caverns or paleonlological deposits, human bones mingled 
with those of animals ot the quaternary age were discovered — systematic objec- 
tions were always presented. * * Thus were cast aside the discoveries made in 
1838 by Fournai of Nsrbonne. in the cavern of Bize ; in 1838 by Christoo of Monl- 
pelier, in the caverns of the Gard — afterwards by Emllien Dunnn and Dr. Pilore, 
in the caverns of the Gard imd of the Herau.1t ; and by M. Auri Boul of Vienna, 
in the quaternary of lower Austria ; the vast researches of Scheuerliug in the cav- 
erns of Liege, 1933, notably the Giulh of Elgin ; the remarkable cranium of Mont 
Denise, found iu 1S44, by M. Ayward, and others. Facts of this nature in those 
daj-s made no impression, however decisive tliey may appear to us. To overcome 
this opposition an overwhelming muss of evidence was required. It was necessary 
to prove the presence of man not only in tte quaternary caverns and ossiferous 
periods, etc., but also in the s 'i1 of the great valleys in boiizonta! and undisturbed 
state still in lilu. The extensive beds of sand and gravel deposited in the bottoms 
of existing valleys by the powerful streams of the quaternary age most often con- 
tain these conditions, and thus Boucher De Perthes, seeking the proofs fur the 
existence of ancient man, discovered lying mingled with the bones of the rhinoce- 
ros and mammoth, the flint weapon used by man in his struggles with these mon- 
sters of another age, and the innumerable implements furnished by his hands to 
supply his wants. For a lonft time the assertions of Boucher De Perthes were not 
believed, bis illusions were smiled at, and the dreamer was pitied. But from 1840 
to ISflS he struggled against indifierence and disbelief, only asking for the examina- 
tion which was denied him, until in the latter year, when Falcimer from England 
went to Abbeville to see and examine the sites explored and the rich collection 
of worked flints and fossil hones there found. Olher English saeaiUs — Prestwich, 
Evans, Gilmore and Lyell — followed, and themselves made successful searches at 
difierent points in the valley of the 8ommQ far implements. French aatantiia their 
turn arjived, and M, M. Gaudry. Poucbet and others, obtained with their own 
hands axes of worked flint from the quaternary deposits of the Somme. Perthes' 
facts were thus fully confirmed. Discussion was given them at the Society of 
Anthropology of Paris, the question was examined In all its aspects, and all hesita- 
tion remrived. Fossil man had henceforth an established place in positive science. 
" • To the names already mentioned, history will add those of Etierhardt of 
Wurlemburg, of Esper, of John Frore, who in the eighteenth century, before the 
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cla^sificaiiou of geological epocbe, dug up huinup remains aad worked flinU, now 
reco^ized AS belongiog lo the quaternary. Justice will be doDe to Jages, who In 
16SC recuguiiwi) Ibe i^reat antiquity of the Coostadt skull, which was discovered 
upwards of a ceolury earlier, and was for a long lime considered apocryphal ; but 
with due praise to those early tvurkers, it is Boucher De Perthes who will receive 
the bomiige due the bold wrestler who tnaintained the final struggle and came u 
Uie victor. 

"The year 1859 beheld the theory of the antiquity of man burst upou Ilie scieO'^ 
tific world with Irresistible force, * * All Europe, geologistB, antbropoIogisti^V 
arcbeologisls, threw themselves iniollie work w lib startling energy. Only eigliteel 
ye'irs have now elapsed, and never, perhaps, in so short a time has such a rich liar« 
vest been feathered, Wh<i can forget Ibuse days of his life when, from the bowels < 
the earili, from thi deptb of caverns, sounded the voice of tlie past, and the 
communities lived ai;ain. * * Boucher De Perthes had only lifted a corner oTB 
that mysterious veil whicb hides the origiti of man, and had proved that njao hadf 
etlsted ttarougiiiiut Die quaternary epochs, that he had l)een in France the conteiu-J 
porary of the reindeer, and animals which now only esiat elsewhere, and of tboj 
mammoth and other extinct animals. But was this all ? And was not t 
race yet more ancient t This last question presents itself itt once, and i 
important than the other, f'lr each of the Uiree periods of the tertiary ago was a 
much greater duration than the quaternary. The researches concerning teiUu 
man include tbe discoveries of M, Di-snoyers, near Cbartres, and of Prof. ( 
pelUni, in many tertiary sites in Tuscany, which lend to establish the fact of tb^l 
existence of man in the pliocene age; those of Abbe BfJurgeois of Thenay, would carry 
back even to the miocene age — that is, to Ihe middle tertiary — the c 
intelligent being who could work hints, and could only be n 
liary man is yet only on tlic threabold of revival, and tbe evidence inbis support n 
quires more definite proof. * * Quaternary man, "u the other hand, 
become classical. Ue has been fouud in most parts of Europe, and in many plat 
in tbe New World. His weapims and liuplcmenls have been found and pi'eserved^ 
by hundreds of tliuusands. * * There are got materials from the earth of valleys ii 
which tbe relative position of the strata is enough tomnrk llieirdate; at others from 
deposits rich in natural fiints, where quaternary man had established bis work- 
shopH; here, in the rock shelter where he camped; there, in the cavcH in wbicb he 
lived. In the cave dwelling places tbe finds have been most abundant, and i 
have been able to study even the details of tbe life of a tribe, tbe rumiiinsof repaatSi 
Ihe weapons fiir the chase and for fishing, the sewing implements, all the produ( 
of the flint worker, to which may be added at a certain period, handsome imple' 
ments of bone and reindeer horn ; then, tbe symbols of power, omunents, oi'jectt 
of commerce, tlie works of artists, sometimes rude and uncivilized, nl other ti 
full of grace, motion and truth, represented by engraving or sculpture, the animalsJ 
hunted in those days — the bull, horse, aurochs, reindeer, the great cave bear, and'l 
the giganiic mammoth. Quaternary man has his chronology, not on 
periods, like ouis, but of arcbcological and paleonlologlcal periods, ' 
time, taking date according to Oie various fossil species whicb predominated n 
ing around him, and according lo the different types of implements marking th«l 
gradual evolution of bis work. He has bis history also, not indeed political, btiC I 
anthropological; not tliat of peoples and chiefs who became celebrated, but that of J 
races who supplanted and succeeded oue another on the same soil." 

So much for qiiaternaiy man, but what of a still older than he ? We have Bi 
thiit intimations have been discuycred of tertiary man — tbut pliocene man is a prob- 1 
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sbilit; and miocene roaa a possibility. In pursuing the aubjccl further, we observe 
that on May 22, 1817, & conference of the Anthropological Institute of Great 
Britaiuwaa held upon the subject of the pre seot state of the question of the autiqutty 
of man in England. Mr. John Evitus, F. R. S., the president, in bis opening' 
remarks, said, " Ihe question laid equally in the domain of, first, the archeologist 
( who should decide upon the genuineness of articles of human workmanship); 
2n(i, the antllropologi^t (who should decide upon human bonea), and 3rd, the geologist 
(who should decide upon tbe geological age of t)ie deposits), and that great care 
and caution .should be received as to the acceplance iif evidence, and tliat sources 
of error sliould be carefully wntcbed for and elioLinated." He tben alluded to 
the discoveries, "flrst, of that at Thenay, of inipieineuta which are attributed to a 
miocene age; to that of the bonea of the whale, near Sienna, which are regarded as 
having been cut by man. There is doubt as to whether this is pliocene or later : 
of a human skull in a bed regarded as pliocene. Tliere is doubt as to this — espe- 
cially as a ueolithic-itppearing spear-head was found in company with it ; to that 
Dear Lake Zurich of cut staves of wood and other staves witli shavings around 
them in the int«r-glacinl lignite ; and to others. In these discoveries, the whole 
question turns upon the geological age of the deposils. Tbi-m is but little doubt 
tbut if the quiLternary man of Britain had attained the ability to fabricate what 
be has left, and to subsist in such a climate—for these people may have been 
colonists or wanderers from the original slock whose home was under a more 
favored clime — that remains of yet earlier members of the human nice will event- 
ually be found." 

A paper was read by Prof. Boyd Dawkina upon the "Evidence of the Pleis- 
tocene Caves of Great Britain," in which he said that '' it has been recently urged 
that all paleolithic deposita both in caves and river beds are of pre- and inter-glacial 
age ; that is, that they date back to an antiquity vastly more remote than that 
poBt-glaciaJ period to which they have been referred by Lyell, Preslwich, Evans 
and others. The argumentia based on those conditions of life which are said to be 
inconsistent with those of post-glacial times. » * * The antiquity of man can 
not bo measured by the chronology of the historian, but by the sequence of those 
physical and biological changes which are so familiar to the geologist. • * « 
The uulure of the evidence of the caves may be best estimated by taking a partic- 
ular case ; say that of the paleolithic caves of Cressweil Crags. * * * On the 
floor of these caves was, flrsl, a layer of ligbt-colored sand without fossils (the 
result of the decomposilion of the rock below), next, the lower ossiferous strata, 
consisliiig of red sand and clay, averaging three feet In thickness and containing 
numerous stones and fragments of fossil bones and teeth. These latter are nil scored 
and marked by teeth— the prey of hyiinas, and dragged into these dens piecemeal, 
and well scattered through the sand aad clny as the result of the occasional flood- 
mg of the caves by the stream, which was then near the entrance, although 
twenty feet below at the present lime. These bones belong to the lion, spotted 
liyena, reindeer, Irish elk, bison, rhinoceros, mammoth, and some other animals. 
Tu these must be added man, who left a few rounded quart^ile pebbles and flukes of 
quartKite, of the rudest and roughest sort. The whole group of caves points out 
that suviiges of a low order visited the district from time to time. Above the red 
suud was a line red loam, sometimes in the upper part or limestone breccia. In this 
wera fragments of bone, some gnawed by hyenas, others broken and scratched by 
man and associated with charcoal and burnt bone, and implements of quarlzite 
flint and ironstone, of types well known in England and Europe. Implements of 
flini and bone were very numerous of various kinds, and the Incised figure of a 
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hone, well dniwn, on a fiuDiled and poliabcd fraiciii«Bt of rib. Tha spech 
UthMla rrptraeau-ii were more numeroun thun in lliu lower bed. Aboire 
wu ■ Inyer of tuUgmlU) ranging fiom nne fuoi to a few inchea in ibickness. The 
tnnsu occupation of tbcan cnr. ■ «>ni!ileil of Ihrce disttnt-'t periods ; firel. Ihe ron)!li 
qOarUlte pt'dnd ; Hun tijc iiDartzili-aii'lllinti theutbe Hijit and bijue— the periodof 
\ IhaartlatlirdrNUiiait and tb«t!labonit«lj worked implemeniB. These three stagesindl- 
~ aU«adUIIiict firogreuln art amunKtIiccuve-dwcilcrs. » • • The mixed faa&a 
UDl)'<r«nll]' found In Drillib CBvea, c:un be expldne^l better on Ihe principle oF kb- 
■unal ml|[railonii.tlianglaci»l ticona." ■ * He cuoiilodes also, " that paleolithic 
man birluiigii tu the nitrllieru group uf animals, being aBsoc-iiilcd most frequemlj 
wlUi tho ruindt'er unit (lie northern faiinn— that of the lale pleisCoreoe. And also 
that KoiiiK of the nunheni cavas muy have been older than poat-glacia], which 
iliJtIdudtlii'paloiilllliU-biintrr." Hctbcnconcludeit, "that according to the eTidence 
of the iiincluttd nninmialia, man wm probably In Europe while the ice covered 
Urgw tmcti In Rnglond, Nurth Qerrounj and Scandinavia, or in pre-g1acial sad 
IntiTr-glnclnl tlmen, and bo was an inhabitant of the DenbigBhire caves after tbe ice 
of the Huimil lau piiriixl had piwatid awuy from that region." 

Prof T, M, Iluglioii iipiiko of thp " EsidcnceH afforded by the Gravela and 
Brlclt-narllt of ilin Ea*t Augliunn diBirlcI, In which remaiuH of man before the close 
of tho ghiulnl [>eriod have recently been found. These deposits are poal-tertiaty 
biiuldor cliiy* and gravclii, and be concludes that roan appeared upon the ecene 
•nrljr In tho pmt-glaolnl |i< rlud." Mr. R. H. Tiddeumn e^wke of the " Age of tho 
llymft'lmil, VIolorlu Oavu, Sutllu, and Its relation to ihe ([uesrion of the antiquity of 
man " — In ri'giinl to tiw *ery romarkahlo human filjula found therein, concerning 
whlcli there waMso much diicusalou. AnluialbuncHciitwiih human implements were 
aloo found In thin heil, Inaumniingup ho says: -' Even supposing that we had never 
found IriHTM of man In Vluioria Uave iu tb« older pre-glaeial beda, his great an- 
itijiilty would bo Iherii fairly proved, A set ol animals known to eiist with num 
DlMWharu, li iharti shown to havo lived before an ugc of great land glaciation. 
TIml untdanl tauiiii lived In tho south of England and the eastern counties npon a 
land surface ooveivd with the vcsllgeH of a still older and more extensive glacia- 
tloii, the trucei of wlilch hnve been awopl awiiy In the north by thai later glacialion, 
Tbla glnelal period, which I connldor to have been later than man's introduction 
Inlu Kuropii, np|iuara lo be the anme which spread over the whole of Scotland and 
purhaps 'if Ireland, with a sheet or sheela of luud ice." In tbe discussions which 
tollowad, Prof, I'rcslwU'b said; " Bvl.leuce ou this sulijtct is afforded by tho 
buuldtir clay which ronohea aa far north na London. Tbiii represents the glacial 
pvrluil." The pott-glaotnl he ounsidert "lo h« aubseiiuent lo Ihe period of the 
tlsjHtall uf UiB boulder ohiy. • ■ It Is In tho drift and gravel of the valleya excs- 
Vfttw] ih this boulder clay that paleuUUilo linplenieuis have been so commonly 
fnunilt ounaoiiuonlly, it U cJnnr that In that area man is of jiost-glacial age. * * 
Iu the anutb of Rughuul th^rv In evidenoo that boili areas of the land were inhab- 
ited by aniinulbi likely to serve aa the Unni of man, previous to Ihe Itoulder-clay 
period, and Ihat man pruhalily existed bi'loli< that period in the north of England. 
* * lie belle ve«, wllh Mr. Ttddemau, thai the evidence of Victoria Cavie rather 
lends tK shi>w that It ts pivglaelal. * * He considers that the daia for carrying 
utaa baek lo tho lHlUlde^clfty [terlul, Is an account audited and passed, and he 
b»s giHtd t<t«K>n lo believe, f ruin his wwn uhserraiiona, that man was pre-glaciat in 
Ibv iiorlh of VnuiCT'." 

IVif, Vlrr*on. i>f Berlin, deliTen«i an athlrees before the Oemuui AsaodaUon 
oC 19TT, lo which he aays u( this quoMlon: "At this luomeni Anibrupologr 



studies the queBiion of fosBil man. From man in the jfresent ' period of fcreatlon ' 
we have descended to the quaternurf peciod, wliere, uaCuvier miiintaitiGd with the 
greatest confidence, man never existed at all. NowadayB, quaternary man ia a gen- 
erally accepted fact ; is do longer a problem, hut a real doctrine. Bui tertiary man 
is a problem — of course a problem which is already in a stage of material discaa- 
sion. There are objects already about which diecDSBions are going on as to whether - 
they may be admitted as proofs for the existence of man in the tertiary period. 

* Even men who, like Abbe Bourgeois, ace decided eccleBiasticB, are convinced 
that man has lived during the tertiary period ; for them tertiary man is already a 
docirine. For ua, who are of a more critical nature, tertiary man ia a problem, 

I, as we must acknowledge, a problem worthy of discussion. Let us, therefore, 
for the present, remaiaat quateruaiy man, whom we really do find. * * It may 
indeed be that tertiary man has existed in Greenland or Demaria, and will again 
be brought to light from under the ground somewhere or other." 

At the laat meeting of the British Association, Dublin, August, 1878, Prof. John 
Evans, in his address before the Geological section, said: " One of the questions 
which has of late occupied geologists, is the age to be assigned to the implement- 
bearing beds of the paleolithic age in Eugland, Br. James Geikie haa said that for 
most part they belong to an inter-glacial episode towards the close of the 
glacial period, and regards It as certain that no paleolithic bed can be shown to 
heloug to a more recent date than the mild area that preceded the last great sub- 
mergffuce. His follower, Mr. Skertchly, records the finding of paleolithic imple- 
ments in no leas tban three iuter-glacial beds, eacli underlying boulder clays of 
different ages and somewhat difEerent characters — Ihe Hessle, the purple, and the 
chalky boulder cluy. • * I bave always maintained the probability of evidence 
being found of tlie existence of man at an earlier period than that of the post- 
glacial or quaternary river gravels. * * In the present state of onr knowledge, 
I do not feel coafidcnt that the evidence has arrived at a satisfactory stage of cer- 
tainty," Before the Biological section, Prof. Huxley delivered a short address, in 
which Ue referred to the question of tiie antiquity of man as follows; "Great 
progress has been made in tlie last ten years in the direction of the discovery of 

n in a fossU state. My memory goes back to the time when anybody who 
broached the notion of the existence of fossil man would have been laughed at. 
It waa held to be a canon of paleontology, that man could not exist in a fossil stale. 

* But it is now beyond all question that man — an intelligent man — existed at 
les when the whole physical conformation of the country was totally different 
m that which characterizes it now. Whether the evidence we now possess jus- 
es us in going back further, or not — that we can get back as far as the epoch of the 

drift is, I think, beyond any rational question or doubt; that may he regarded aa 
Goroethiug settled — but when it comes to a question as to the evidence of tracing 
back man further than that — and recollect, the drift is only the scum of the earth's 
surface — I must confess that to my mind the evidence is of a vei; dubious 
character." 
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OZOXE IN KANSAS ATMOSPHERE. 

By Prol. W, K. Kehkik. 



A,l the eighth annual meeting of this A<:)L(leiiiy, 1 had the pleiisuro of presenting 
a preliminiiry puper upon the occur re uue of n/one Id tlie iitmcigplRTC of Kuusas, 
At tlie time of the preeeDlation uf iLat lirst papi-r, ubsiTvatiiing upou the subject 
hud extended over a lew inoolhs only ; Imt (!veti for this aliurt period llie resulls 
obtained were very striking, and compared very favorably with siiiiiliu' scries of 
obsorvatiouB in Euslerii Staled, both a» l<> the cicmstuncy and umuuni of tliis im- 
portant element of pure air. Tlie results now submitied are thoae obtained from 
much more extended observation, for two years past, at various Biatioas ilirougli 
the State. 

The vital facta of the nature of ozone, u« given at len^lli in that first paper, may 
be brielly summed up as follows : 1st. That n/one was diacoTered by BchoDbein, 
of Basle, in 1840, and Ihat it Ls a oondeused ulliniopiu form (if oxygen, having the 
formula O3, and the equivalent 48, 3d. Thai His produced iu our atmosphere 1 — ^ 
A, By electricity, both by lightning and by silent diachilrgeB ; li. By all proc 
of oxidation, whether by rapid combusliiin it slow decay ; C, By ihe evapor&lim 
of large bodies of water ; /J, By the iffocusa of vegetable growth, in which c 
bonic acid is decomposed in the leaf cells of the plants, the carbon r 
the oxygen thrown out again, alwiiys commingled with a trace of ozone. 3ii. Ii 
vas also shown that as rapidly us the ozone is produced in our atmosphere it is 
consumed sgain in the oxidallon of all deruying animal and vegetable matter ; by . 
which means the air around u^ is maintained pure and free fiom all Ihe nSenalTSiJ 
and poisonous products of decay. Hence, that around large ciiies, where decaying^ 
organic matter is constantly accumulating, ozone is only found in minule tracee, ^ 
while in the free uir of the country it frequenlly exists in very appreciable quantiiiea. 
It is also more abundant in winter than In HUmraer, as during cold weather all pro- 
cess of decay and oxidation, by which ozone is consumed, are at a. Blaudstill. 
Generally.too.ozuneismoreabundantduring the night than through the day, though 
Ibis rule is by no means invariable, and during warm weather the condition is 
reversed altogether. 4th. It was finally shown from comparative records embracing 
the months from January to August, 187.5, that the indications of ozone are much 
more abundant and strongly marked in the atmosphere of Kansas than in that of ] 
many of the States further east. 

Since the presentation of this flrsl paper, no further investigations have thrown"! 
any new light upon the general nature of ozone, except some exceedingly interestinR- \ 
resulls recently obtained by M, Bertbelot, and presented by him in an article in Ihe 
February number of the" AnnalesdeChimie el de Pliyaiqne," for the present year. 
M. Berlbelot has, by a number of very beautiful experiments, here shown Ibal 
whenever ozone is formed by the action of the electric current upon oxygen, heal^ 
is absorbed ; which heat is given out again when the ozone expends itself i 
process of oxidation of other bodies. This fact, ilia claimed by Berthelot, 
plains its superior activity to that of ordinary oxygen. 

For the purpose of more fully investigating the occurrence of ozone in the atmos- ~ 
phere of Kansas, it was proposed that to any member of this Academy who would 
lend hisassistance in conductiugcarefully recorded observations there would be tur- 
nishedgratis, blanks, test paper and color scales. Thisoffermet witliamuBtgeneroo(^ 
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reepoiise, not only (rom members of IhiB society, but from mauy other interested 
obaervers in distant ptirla of the United Stales. I have been under Bpecia! obliga- 
, the past year, to the kind assistance of the foliowiog genllemi^o i Mr. B. B. 
Bmyth, of Ellinwood, Barton county; Prof. John B. Dunbtir, of Wiishburn 
College ; Dr. A. H. Thompson, of Topeka ; Messrs. J. H. Long and W. H. Carmth, 
of Lawrence; and L'Abbe Victor A. Huart, of the Seminiiry of Cliicoutimi, Canada. 
Correspondence has also been opened with other observers too numerous to be 
enumerated here. The State Medical Society of KaiiBss was also, at the outset, 
quite disposed to lend its assiatanue in prosecuting this investigation, until some of 
its officers conteived the erroneous ideii that the matter had already been made the 
subject of a report by the American Medical Association, and, of course, to further 
discuss any problem upon which so august a boily had already passed, was quite 
It of the questioni That such an Impression was entirely unfounded is evident 
from the followitig letter : 

Philadklpkia, October «, 1876. 
Prof. Wm. K. Eeuzie, 

Dbjik Sib: The only consideration of Ozone is an uttcmpt to have its amount 
_n the atmosphere noted uud published by the Si^al Service Bureau. This was a 
resolution attached to a rejiort in 187G, by Dr. N. S. Davis, of Chicago. 
Truly yours, 

Wm. B. Atkinson, 
Permanent tieeretary Amtrieait Meitieiil AsmieiiMm. 

The doctors of the Statu need therefore have had no fear that In giving this mat- 
ter attention, they would have been guilty of rehearsiug an old subject. The teat 
adopted in our observations, has been that known as the " Iodized Starch Paper" 
test, devised by Schonbein. Ten pans of starch are boiled in 200 parisof distiiied 
water, to which, when cold, one part of potassium iodide is added. This ia ap- 
plied with a fine water brush to strips of unsized paper, which must be dried and 
preserved in the dark. Wheu small strips of this paper are exposed to the atmos- 
phere, if ozone be present, it will at once decompose the potassium iodide, setting 
free the iiniine, which in turn combines with the starch, forming an intensely blue 
rapouad, at ouce apparent upon plunging Ihc paper into water. The degree to 
which the paper is colored thus affords a very fair evidence of the quantity of 
.one present in the atmosphere at that time; and may be recorded by comparing 
with the color scale.— a sciile of color bands upon paper, numbered from one to 
n, and varying from the fnintest to the deepest blue. The number of the color 
band to which the paper most nearly correspomls, is then entered in the record as 
the result of that observatiou. It is important that the test paper should be ex- 
posed to the air in a sheltered situation, protected both from strong wind and from 
direct sunlight, though freely cspi>sedto theair and to diffused daylight. This color 
It of Schonbein is very far from being perfectly satisfactory in its operation or 
results. It is arbitrary, aud indicales only the relative quantity of ozone present 
Id the atmosphere; but it possesses the great udvantnges of being simple and easily 
comprehended, and is undoubtedly by far the beat for use among general observ- 
ers. Two series of observations have been conducted: First, the " Day observa- 
tion," in wbii^ the paper is exposed from seven a. M. to two f. M. Second, the 
" Ntght observatiou,'' embracing an ex^iosure from nine r. M. to seven a. m. The 
results of these observations bave been recorded on blanks printed for the purpose, 
which have been regularly forwarded to me at the close of each mnntli, the results 
being carefully tabulated. I have been under many obligations to Dr. H. B. Baker, 
Secretary of the Michigan State Board of Health, for the loan of similar records of 



30 Transactiows op the Kansas 


resnllB, as already slated, very faVDrably to the atmoaphere of Ean»aB. bolh in the 
BnuNUit of ozone preseDl, l)ut especially in the high averag:es of tlie spring and 
Bammer months. Tbese changes in the quantity of atraoapbtriic ozone, during the 
different seasons of the year, nowhere appear to strikingiy as when presented in 
diagrams. For the purpose of exhibiting these changes, I have cuDstructed a dia- 
gram for four of the Kansas stations, in which, by a broken dotted line for the 
" Day observations," and a dark line for the " Night obgervations," the variations 
in amount of ozone in our atmosphere are vividly shown for each month throagh- 
oul the year. 

Tlieae diagrams show finely tlie general characteristics of ozone records, viz : 
the superiority of the night observations over those tor the day, except during the 
warm summer months, when the condition is usually reversed ; and the gradual 
fall of the quantities registered, from a high mean during the winter months to a 
comparatively low condition during summer, followed by a rise again with the ap- 
proach of the succeeding winter. But the important feature already mentioned in 
the relatively large quantity of ozone indicated by some of our stations during the 
1 spring and summer months, is shown with especial prominence on comparing these 
diagrams with the records of Eastern stations. Each of these diagrams will well 

diarge of Mr. Long, are chiefly remarkable for the fact that the night records main- 
tain their superiority over those of the day only to the month of May. when they at 
once drop below the dsy results, snd remwn below theui throughout the year, with 
the exception of a slight rise during the latter pari of July and the flrsi of August. 
The night records attain their highest mean, 4.T7, during March, and their lowest, 
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.56, In September. The day records preient thfir higheat mean, 3.20, in May, and 
tbeir lowest, .76, in September. These luinimum rumilta are tbe lowest otjlained in 
tlie Btate. Mr. Long Iiub prepared bis own iodized paper, uad his nbaervationa have 
beeu conducted in Uie city of Lawrence, near Ihe friot of tJniveraity Hill, upon a 
street largely populated by colored peiiple. These reuorda are now under charge of 
Mr. W. H. Carrulh, wli« liw transferred his base of obaervation to a niucb higher 
lo(?ality, npariynponiheaume level witb the University, where he hasobtiiined quite 
startling results. For tbe mimtb of May, for example, he has obtained a maximum 
of 10 (highest on the scale) tor both day and uight records, with a mean for the 
month of 3.30 for tbe duy and 6.5S for Ihe night. The records of tbe station at 
Elliiiwood have been conducted by Mr. B. B. Smyth, beginning with June, 1878. 
They are characterized tbrougboul by a uniformly high average. The night records 
almost invariably far exceed those of the duy. The highest mean of tbe night 
recoids is reaciied in March, 1877, 5.85 ; the lowest in February, 1877, 3.65. The 
day records attain their highest mean in April, 1877, 5.37 ; their lowest in August, 
1876, 3,27. These results would seem to indicate a greater quantity of ozone in 
the higher regions of Western Eanstis than in Ibat of its lower eastern border. 
Tlie observations at Washburn College, Topeka, have been under the chai'ge of 
Prot. John B. Dunbar. They were begun in April, 18*6, and are chiefly remark- 
able for their great uniformity thioughout the year, and for the alternate superi- 
ority of the day and night record.i. I Lave never in my experience seen records 
varying so little in their results. The highest mean for the night ia in June, 18T6, 
2.08 ; the lowest in October, 187a, .07. For the day records the highest mean is 
reached in May, 1876, and February, 1877, 3.18; the lowest in November, 1876, 1.18. 
Among the most interesting results obtained were those by Dr. A. H. Thompson, of 
the city uf Topeka. Dr. Thompson's place of obsei'vation was adjacent to tbe 
A., T. & S. F. Railway depot, with the bulk uf the city lying south and west and 
nortli. The prevailing winils of this locality thus brought foul air from almost 
every directum, and, as a natural result, scarcely a trace of ozone could be detected. 
This result was due both to the presence of organic impurities with which the 
aimospheru was hiadtd, and also to the sulphurous acids in the coal smoke of the 
railway which would instantly destroy whatever color might have been imparted 
to the test paper. This powerful bleaching elTeci of sulphurous acid may be 
easily shown experimentally by holding a test paper, turned a deep blue by the 
action of ozone, near a freshly lighted sii 1 pi lur match, when the color will instantly 
vanish. Observations taken in Other portions of the city by both Dr. Thompson 
and Prof. Thomas, furnish somewhat higher results. The records of Manhattan 
nniler my own supervision show for the past year somewhat lower results than 
those obtained in 1874-B. Upon examining the diagram the somewhat singular 
tact ia noticed, that from January to June the night records exceed the day ; and 
from June to December the day records exceed the night in about equal amounts 
in each case. The highest mean for the night observations is i-euched in March, 
5.65 1 the lowest in August, 1.10. Fur the day records the highest mean appears 
in December, 5.03 ; tbe lowest in August, 1.30. It was the intention in organizing 
these series of observations, to stuily and record with great care all pheuomena in 
connection with ozone which might in any manner assist us in ascertaining its 
relations, if any exist, to health and disease. Observers were requested to spe- 
cially notice and record "any apparent connection between the abundance or 
deficiency of ozime, and Ihe prevalence or absence of any given diseases ; or any 
inBuciice observed in modifying tbe types of aucli diseases." But it is quite need- 
w to slate that the failure of promised co-operation has prevented any iuvesligo. 



tian of [hia very inteTcnting qnefiion, which eminent medie&l anthiirities in Em*- 
era Btfttes have conaidered wellworih ibelr attention and Htndy. UdUI &n stniB- 
d&nce of Buch datn iihnlJ accumulate, bdj attempt at disciuaion of the relntioiu 
of ozone to health and disease, will prrive, from necessity, fruitless and lusatis- 
f«(:tory. There are not wantlDg. to be sure, persons whose opiDlons upon thi* 
question are verj positive sad Terjr emphatically expressed — as those of the niper- 
fici ally minded usually are. Such may l>e readily claasifled under twoheads. First. 
Oiose who look apon czooe as Data nr's great specific — Che DniTErsnl core for all ill* 
to which frail human flesh is heir. Second, tho^e, wlia after a alight and trivial 
examination of the snbiect, have failed to arrive at any conclusions satisfaciory 
to themselves, sod hence ridicole the suspected relations of ozone to health and 
disease, as visinnary ball nci nations. The testimony of both these classes of 
"thinkers," is of abont equal worth- The arguments of both smack strongty- 
of "personal conviction i" their conclusions are wholly without any foundation in 
fact, and hence are nlterly and completely valueless. What is wsnted to-day, 
above all things else, is calm, unprejudiced, unimpassioned observation and study 
of accumulated facta. Our present knowledge of the relations of ozone U 
laws of henltb, Is, at best, of very general nature only. Wc know that nhilei 
Is a COD Stan I and normul ingredient of pure air, that the amount present at any- 
one time is always very minute — never over one part in 4-10,000 by weight, 
the other hand, ozone can not exisl iu foul air, Uden with crganic effluvia, and 
there are many observations which have shown either its entire absence or pres- 
ence ID very minute quantity during the prevalence of certain types of epidemics, 
thongh its relations to zymotic dieeasea is by no means yet clearly established. 
Ozone is also a most vigorous disinfectant; and one of the most simple and beatl- 
tiful methods reo)mmended of purifying the air of a sick r'lom, is by use of the 
weil-known flftmelesB or "aphlogistic" lamp, which ia its slow combustioD, 
linuously generates a small supply of ozone. This lamp is easily constructed, by 
placluga small jiieceof platinum spongi;, orasmiill coil of flne platinum wire i 
upon the wick of a common alcohol lamp, partially surrounding it with the flbera 
of the wick ; lighting the lamp and then cautiously blowing it out, when the 
metullic mass will coalinue glowing at a red heat for several hours from the slow 
combuBtion of the alcohol, in which process a minute quantity of ozone is liber- 
ated. On the other hand, it is well known that air containiug an excess of c 
can not be respired, and is fatal to animal life. When present in much greater 
than average quantity in our atmosphere, o^onc almost Invariably produces violent 
bronchial and catarrhal troubles among persons susceptible to these difflcultiea. 
This coincidence I have noticed repeatedly in this State. In an exceedingly inter- 
esting address delivered in 187^, by the President of the State Medical Society of 
Michigan, some very interesting experiments are given, tending to prove that sun- 
light Itself, acting on organic matter iu the presence of tree oxygen, is a powerful 
generator of ozone. Blips of iodized paper were exposed to bright sunlight in jars 
of carboDlc acid, hydrogen and nitrogen gases for days, without undergoing the 
slightest coloration. The same result n'as obtained when a slip was exposed in 
the same manner between tightly sealed plates of glass. But when the glas^ 
cracked, to allow the access of atmospheric oxygen in the presence of sunlight, 
the paper slip became perceptibly colored in a few hours. Thus is suggested a 
very interesting explanation of the well-known impcrtauce of the access of an 
abundance of hright sunshine, for pure air and good health within our homes. 
All these fragmentary facts show what a fascinating fi^ld for study and investiga- 
tion lies within our easy reach ; and wben we add to all this the peculiar import- 




Biice wbich attachea to thia subject in our own Btate, our attention is awakened 
with redoubled interest. Tliese carefully recorded obaerrations in progreaa for 
Ae two years past, have tatahliahed beyond, a doubt, the existence of a libernl 
quantity of ozone in Kanaaa atmosphere. The univereally healthful character of 
the climate of the State, is so widely known a fact as to need no comment here. 
And in addition to our almost absolute freedom from epidemic diseasea of every 
character, our State is just now attracting very general attention aa a desirable 
resort for consumptiTe patients. Sufferers unable to endure the rare atmosphere 
of lie higher regions of Colorado, now frequently find returning health by a pro- 
tracted residence in Eansas. Has the ozone of oar atmosphere any connection 
with this fact ? is an inquiry not infrequently addressed me by interested physi- 
cians from the East — to whom a satisfactory answer can be given only after long 
study and extended observation. In view of all the interesting featitrea of this 
attractive theme, I can conceive of no more promising a subject of study th»n this 
of the offices of the ozone of our atmosphere in health and disease. Such an 
investigation may not, to be sure, either lighten our taxes or increase the value of 
our farm products. But it will be the means of revealing to us more fully an 
accurate knowledge of the wonderful resources with which nature has endowed 
OS B9 a State; upon which, after all, rests the foundation stone of our material 
prosperity. 



ON SOUND TRANSMISSION BY ELECTRICITY. 

By Prof. J. T. Lovbwell, Washburn College, Topeka. 

Two years ago a Boston teacher of vocal culture astonished the world by exhib- 
iting at Philadelphia an instrument by which a person, talking, sieging or making 
any sound at one extremity of an electric circuit, might have the same wurds and 
tones faithfully reproduced at the other extremity. 

At that time few people knew that this subtle agent, electricity, could be em- 
ployed in the transmission of sound, though this thing had been done many years 
previously. 

In 1637, Prof. Chas. Grafton Page, For many years an Examiner in the Patent 
Office, utilizing Prof. Henry's dLacoveries, succeeded in producing what be termed 
" galvanic music," Tliia phenomenon at once attracted the attention of scientific 
men, and, among others, the French electrician, De la Rive, investigated the suli- 
jecl with great care in 1843. Nothing came of these researcliea, except to add 
another laboratory experiment illustrating the physical principles of electricity. 

In all these cases the sound transmitted was first produced by the vibr^ing 
spring of an induction coil which opened and closed an electric circuit; and the 
some tone was reproduced by an electro- magnet through which the interrupted cur- 
rent passed, and whose vibrations corresponded with those of the spring of the 
induction coll. 

There was, following this, more or less crude apeculation on Ibe possibilities of 
transmission of sound by electricity, but nothing better than De la Rive's experi- 
ments is recorded till 1861. At that time Philip Reiss, teacher of a, school at 
Fried rich sdorf, near Homberg, entered the field of investigation with (he true 
spirit. His first telephone was made with a beer barrel, the bung of which 
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was pierucU wiib n conical bole, and over the smaller end thti akin of a Germn 
sausnge was strelched. Auother tubular opcniog Into the batrel allowed llu« lueBl' 
braae to be put into vibration hy (ones of tlio voire. These vibrations, by snitnlile 
mi-rbuntsm, opened and closed un electric circuit, aod tte Interrupted current 
passed tlifdugh an electro-magnet properly mounted on a box for HtrengUiening 
the sound. 

Tlie German |<cdat,'ogue still flourishes, and has mode muny improvements ii 
orif!inii1 tele[iUone — sume of quite recent date. 

A. writer in the Polj/technische* Notiiblalt, in 1863, says, that not only tones, but 
words, could be communicated by Kciss' telepUone, if auch as heard frequently; 
and in 1865, Yeates, an iDSlrumenL maker of Dublin, introduced a modiii<;atian of 
Reiss' instruments Ibat whs naid to trausmit woi-ds well, by members of tbu Dublin 
Pbiti'sopliical Society, lleina named his invention a telephone, a name that had 
Ibeii been in use many years, and wns applicable to all instmmenta for It 
mittiug auuud to a distance. Reiss suggested that this klud of sound transmiSBion 
might be the biiaiH of improvemente in telegraphy, but no practical applitmtions 
were made, and telephones were merely philosophical toys until Bell's work culmi- 
nated in 187(1, 

Till that date our best text books, if allusion was made to It at an, dispatched the 
subject of electrical transmission of sounds in a paragraph. Since then, tli« 
progress of the science bus been simply wonderful, lor we may surely call tele- 
phony a science briuging forth several volumes in two years, and being the subject 
of articles lunomerable in all classes of journals, and the topic of inquiry and c 
oslty everywhere. I have no time to pursue my theme historically, any further, nor 
do I wish to enter on the disputed question of priority. 

A discussion of principles and applications is more worthy the attention of the 
Academy, 

We may divide electric telephones into three classes: 1st. Those already 
described, where the vibrations of a reed, or membriiae, cause interruptiona 
of an electric circuit, thus sending intermittent currents to a distant station. 
These currents have the same frequency as the pulsations of the sound-wave that 
caused the interruptions, and will produce in the electro- magnet pulsatiuna of like 
fi^juency. We thus get a tune of the same pitch as the original unte which is sung 
by Ihe voice or emitted by the vlbriiling reed. The quality of the tone — its timbre, 
will depend on the kind of m<iunting given to Ihe electro -magnet. The most elab- 
orate telephone of this class, yet constructed, is that made by Prof. Qray, of 
Gbiciigo. For the original tones he used reeds of different pitch, vibraled by elec- 
tric influence which was controlled by keys like those of a piano. At the receiving 
end he had an ingenious and complicated apparatus for reinforcing the sound. It 
was Prof. Gray who gained such wide celebrity by his telephonic concerts, in the 
first of which, music in Chicago was reproduced in Milwaukee, greatly to the sor- 
prise and delight of a large audience. 

Prof. Gray, us electrician to a telegraph ci'mpany, naturally sought to utilize the 
principles of his musical telephone in multiplex telegraphy, and has been measur- 
ably successful, though the time does not seum ripe yet for its universal adop- 
tion. Aside from iis novelty, the music from this sort of telephone has no special 
charm. It is apt to sound weird and doleful, and reminds one of hand organs, 
such as lire ground by old beggar-women, to -ittritct notice and sympathy, silting 
with their starved children beside a gutter. As a musical instrument it is not a 
success, as Artemus would have said. 

Tolephoaes of the second class, of whiu-h Bell's instruments were the precursors 
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and type, soon gained pijpukr attentioD, not only by their interest but by tlieir 
practical applicatioiiH also. Bull's researches were beguo and carried forward in 
the true spirit of the philosopher, and though the goal reached was not at flrst 
aimed at, he exhibited true genius in seizing the clue offered, and following it out 
BO faithfallj. Following in the footsteps of a father somewbat famous as the 
author of " Visible Siieech," Bell was seeking some way to make the sound-wave 
give a permanent, visible and legible record of Itself. He found the manometric 
capsule of Kunig, and the phomautogriph of Leon Scott, unsuited to his purpose, 
and sought to improve the latter by making it after the model of the humnn ear. 
A friend suggested the use of the ear itself, and ihe success of their experiments 
with this novel apparatus gave the clue tliiitBell needed. If, thought he, a mem- 
brane like the tympanum of the ear cau move a series of bones, i-elatively of large 
size, why will not a larger membrane move a magnet that will vary the intensity 
of the electric current in wnveH corresiKindiug to the sound waves? He lind before 
sougbt in vain lo reach a similsj' result by the means of sympathetic vibrations, 
but bis new effort with Ibe vibrating plate was crowned with triumphant success. 

I have indulged in this sketch of (be genesis of the vibrating plate since it is to 
be regarded as the fundamental idea of the second class of teiephones, and one of 
the most suggestive and fruitful diseoveries of the age. Three forms of instru- 
menls were exhibited at the Centennial, Philadelphia. The principle in each was 
the same, and in construction there was a battery sending a continuous current 
between the receiving and sending stations. At each of these places it passed 
through coils of fine insulated wire, having as a core a piece of soft irou. This of 
course became a magnet, and directly in front of it, distant say one -thirty-second 
of an inch, was fixed a tbiu plaie of iron. A suitable mouth piece licfore the plate 
converged the sound upon it and gave the vibrations. It must be remembered that 
the iron plate is In the msgnelic lield and has become a magnet. Its vibration, 
therefore, according iu well-known electrical principles, caused electric pulsations 
to pHss through the coil of wire, the intensity and direction of the currents being 
proportional to Ibe vtlocity and dircciii>n of the moving plate. A vihrating pUle, 
according to well-known acoustic laws, h»g property of dividing into nodes and 
ventres so that it can harmonize with any sound-wave, however complex. Thus it 
results that the piiite copies the sound-wave and tbe eleciric pulsatiuns copy fiie 
plate. Now the.'te pulsations passing through the hell z at the receiving station, 
change the iiugnetic state of its iron cure, and consequently the attractive force of 
the latter on tbe plate in front, just in proportion to the frequency, intensity 
and direction of those pulsations. A vibration thereupon ensues which copies in 
all its minute detail the original vibration of ihe first plate and sound-wiive. This 
is transmitted to tbe air and Ibence to the ear. Thus we have a sound-wave which 
by iostTU mentality of a magnetic plate is cojiied by an electric wave, and this In 
turn is retrauslaled into a similar sound-wave. The original sound dies like any 
Other sound, but its photograph, as it were, has l>een copied In a more subtile me- 
dium than air, and so it lives and moves and is born again. 

In a few months after its exhibition at Philadeipbia, this invention had received 
such development at the bands of Mr. Bell that subsequent progress has been slow, 
and the most recent telephones show little improvement over those made ayearago. 
Bell found that the size and thickness of tbe vibrating plate, likewiEe the strength 
of the batlery, could be altered iu pretty wide limits without materially changing 
the loudness of the tones at the receiving station. In bis experiments he varied 
tbe plate fi'oni one inch lo two feet in diameter, and from oue-sixty fourth to three- 
aighths of Bu inch thick. Between these limits be found i.lie artlculutlou perfect. 



thiiugb if too small or tnu lliin the tuocB bad a naaul character, nbile it eoanded 
like talking ioto a barrel tf tbe plates vrere too thick or too broad. likewise In the 
biitlery, he left off one cell after another, until finally all were removed, and still 
becould talk through tbe inBtrumettt. Thia was due to residual magnetism as b» 
afterward found, but it led to ibe abaadonmeni of batteries and the Bubatitntion 
of permanent maguetH for the iron cures. This Ih tbe form in nhlch tbe Bell tele- 
(ibone la now ased, with do battery ami do coDtinaous current, being ])urely mag- 
neto-electric in its principle of action. It must lie evident, prima fide, that such 
a telephone can only talk in low tones. Onlj a small part of the original sound 
impulse can be changed into electricity, and tbis in turn can deliver but a small 
fraction of its force to the ear of tbe listener. It has been, therefore, from tbe 
first, a desideratum to increase the loudness of telephone messages. In quxlity 
tbey were all that could be desired, bnt the still small voice was bard to be distin- 
guished by unpracticed ears. Hence the long continued experiments of Prof. Bell 
alluded to. It was found Ibat if an increase was attempted by shouting the origi- 
nal message, the quality oF that delivered was much impaired. Tbe sounds, though 
louder, became indistinct and unintelligible. This was owing to another principle 
of eleclro-magnetiam, which came into operation in such a cfise. Tbe electric 
intensity of letephonic currents depeads not only on motion of magnet being 
directly proportional to velocity of the vibrating plate, but they are inversely as 
square of distance. Now when the motion of the plate is very small, perbapftj 
chiefly molecular, when moderate tones are used, tbe variation of distance is sol 
small as to give no appreciable difference on this account ; but when the tones ar« I 
loud, Ibe air-waves give the plate such motion that the law of inverse squares comes fl 
in, and tbe electric pulsation is no longer a faithful copy of the sound-wave. I 

All attempts, then, to increase loudness by larger battery power, varying the I 
dimensions of tbe plate, or by increasing tbe volume of tone at tbe transmitting fl 
station, fail, in great degree, to reach tbe end sought. Many inventors have tried fl 
their skill at this problem without much success. Tbe question then arises, is ther»H 
nut some other way, save by motion of a magnet, of modifying tbe electric current fl 
so that, it shiil! faithfully represent sound-wavesf I 

Tbia lead? us to the third class of electric telephones, of which Mr. Eldison'ft^ 
inventions farnish the best eiamples. Tbe genius of Menlo Park, whose fame la I 
worid-wide now, owes his reputation must of all to the phonograph, an Invention ■ 
suggested, doubtless, by Bell's telephone, in an iittcmpt to improve tbe latier. It m 
is not my purpose to discuss thia at all, though it is not a little curious that Edisoa, I 
socking to improve on Bell's discovery, sliould incidentally solve Bell's original' I 
problem, and, mil only that, should also bit ou a new line of telephone improve- I 
ment which vastly increases tbe possibilities of this invention. All workers with I 
current electricity know how important it is to secure firm metallic contacts In. ■ 
conductors. Here is an invention whose success depends on a loose contact. ■ 
Edison's merit and success in lelepboncs probably lies chiefly in the invention of m 
the carbou button, which, likewise, is the foundation of the tasimeter and a fl 
dozen other novel instruments. It, therefore, merits a special description, easy to ■ 
give, for it consists simply of compressed lamp-black urislcg from incomplete I 
combustion of coal oil. It is pressed, with a force of 1,000 pounds to tbe square ■ 
inch, into tbe formof a little disc, one-half of an inch in diameter, and one^ixteentlt fl 
of an inch thick, the breadth and thickness of an old-fashioned wafer for seaitng-fl 
letters. The carbon button is placed between two metallic discs, which are, in lum, 9 
joined to wires forming opposite poles of an electric circuit. The electric current,' ■ 
therefore, passes through tbe carbon. Tlie discs which form tbe sides of the'fl 



carbon are sn uminged ae to be eitpoaed to the InfliieDce of BOUBd-? 

by their tondensntions and rarefactiona, increase or diminish the c 

disc with the carbon, and thus vary the flow of the electric current. This varia- 

tioa is found to be in such exact proportion to llieae small pressures lliat an 

ordinary Bell telephonH reports with fidelity a meaaage transmitted by Edison's 

Id strum eDt 

In applying the carbon liutton to the taaimeter, the heat rays are made to pass 
through a slit and fall upon a little bar of hard rubber. This is very sensitive to 
heat, and by its expansiou presses on the carbon button, thus iucreasing the electric 
cuirent, as witnessed by a delicate galvanometer. Again, the carbon button is used 
for a new kind of barometer, aud also for a hypsometer, to measure the atmos- 
pheric moisttire. Hughes' microphone employs the same principle of loose con- 
tact as the carbon buttoD. It may buve a great vuriety of forms, one of which 
consists merely of three iron nails — the two being connected directly with the 
poles of a battery, and the third nail being loosely laid upon these. Another way 
is : Alake a box with tin plates passing into the interior on opposite sides, which 
are thus connected witli the poles of a battery. The box is now filled with gaa 
cinders, and becomes ii microphone. Three or four of these hung on the walls of 
a room, like picture frames, were sufficient to transmit conversation going on in the 
room, thus realizinf; not only the Idea that walls have ears, but mouths, too. 

Time does not allow even an allusion to the many modifications that have been 
made in the forms of the last two classes of telepbones. In spite of all that has 
been done, distinct articulation by telephones can be ^ven, as yet, only in com- 
paratively low and feeble tones, and we yet wait for Edison, or some other genitia, 
to complete the instrument which will deliver popular harangues or concerts, and 
report speeches. Aside from any direct practical applications, there is a wide field 
of interest in the purely scientific aspect of telephones. Through them we see the 
Inner workings of molecular forces from a new and most interesting standpoint. 

We discover new evidence of the marvelous delicacy of the ear, and, conjoined 
with the kindred invention, the phonograph, we are possessed, for the first time, 
of the means for making a complete scientific analysis of speech, and may hope to 
make record of this fugitive aerial movemcnl, which has hitherto been lost like the 
track of a vessel through the sea. Finally, the telephone teaches the wonderful 
potency of little things, and that many forces we count as lost go on and on, and 
return, perhaps, at last, to their origin, after cycles of change. 



AMBLYCHILA CYLINDRIPORMIS SAY. 

Bt Prof. Fh.^Nk II. Snow, of the tlniveraity of Kansas. 

In considering the unintelligibility of the title of this article to one who is not 
a professional entomologist, I am reminded of a brief dialogue which occurred 
between Mr. Kichard Foster, a member of my last summer's collecting party, and 
a cow-boy of the plains, who passed by one evening while Mr. Foster was looking 
for specimens. After watching him for some moments with great curiosity the 
cow-boy asked : "What are jou doing J" Mr. Foster replied : " Hunting Ambly- 



ehltK." Tlu <xnr-b<)]r In (T«Bt •maKemmt Impaired «g«in : "Ambl; Chila — who'i 
thtT" Wiio "•tiH" i«. It will bo Xhc object uf thU pft|ier in aome measure to 
npliiin, 

la \WtS tlie ramoii* uDUimoloi^t, TUoiiiat> 8ay. ilixcovercii » single dead epecunen 
of lliU IriNeoi *' nuiir ib'^ biwu of th* R<icky Muuntoiiu. '' Tweaty-nioe years Inter 
M •Mtond ■puclmoti, iiliui di'uJ, wan found upon the " Llamis Ealacadofl," or &taked.J 
Pltln*, \iy nan nt the L'nilcil Btntiv eurvt^yinK expeditions. Tbe remarkable stnic-l 
tur* And grdut rarity of Ibli lieelki mudo It " faeile prinetpt" among Ainericaaa 
liiNuct*, anil It* piwirMloii viiui eagerly aougUt by uur foremost eniomologiats. Batf 
many illffltiilUcvluy In the patliway of iIiobc wbo woulil gain Ibe coveted prize. 1 
TbD reitlcjiui la which ihe two apeclmciia liail been captured were prncticallyl 
lilHVtiliiullilti k> tbo nat'imnliigliit, Nit mllrond had then eol^red tbe v 
lying wu«t »r ib« MlMourl rivur, and lioatile bands nf Indiana were at all timea in 1 
niiidlnrM to intiM'acri' llie rucklru adventurers who Hhould dare to traverse tbeir'fl 
liiiMilii|[ tiriiiindi wIiIkiui ii powerful mllltnry eacurl. A nulioDul expeiliiioi 
Ihu kurvoy of our iuimeiKu unoi^cupied duiimliiH mlfiht ublain Iht^ needed protection 1 
by Qovarninunt aiitborliy. liut what pMifeHsioiiBl "bug-hunter" could bopeforl 
mambarihlp in luch an expedliion, much loss aspire to the requisite milltaiy- 1 
(iMiiirt For an uxpmUtlou of hlfi »wn for the nolr purpuac of hnnting an insect, bow- 
«viir rara Ami huwuvar valUHhle lu the esilmuion of eutomolo^tists. But, Dotwith- 
NtnodlUB Ute lniu>cnM«lhlllly oF tha plains to colleetore of insects, various attempts 
waru iniidii lo uvun'umii ibU dlflluuhy. A dUlinguisbed Ami-rii-au entomologist, 
llulmiiiiy ycannflcr the dUcovery of (Itir seciiud specimen of AmblychiU, i 
piluii'd a i'tri>nltirruul«iniiig a deai'rlpUon uml I tfe-sixe figure of tbe beetle, wtiich J 
ho dUtribiili-il ninoDg the army bui);<'0U8 al the various military posts i 
Woaleru IvrrUurlua. BoTcral addiUuual Bpeiimens were In this way obtained, audi 
■nviiral uthiTi wnru lirnught In by Mime of the mure recent Government expedi-l 
tiniiii. Hut AmUjffhUa e!ilii\drifortaiii t-OQtlnued to be Uie rarest and Ibe coAtUestv 
of Ain(>rloHit lii«i>rtK. It nould hiinlly be purchased tor museums at any price, and. I 
nnt mor^lban twoypar» ago, no loss tban Htteen or twenty dolUrs wereeagerljj 
paid fur a alutflu •|>in^lmen. InUei-d. a price list of Norib American colei^teiiKil 
Isaued at ('iinkbrld)(e only I'ight mouths ago. quotes tbe suhjeet of Ibis paper «( W 
twrlvti dallar* por upei'imeu. 

Two enuiH'i, honevor, bave rvcently conspired to bring out tbe fact that il 
Insvi'l I* by uo ui«ans the same rarlly In nature as in entomological collections. I 
In tb« flnt place. tb» wtlbdrawal of the Indian Iriboe from Kansas soil todiatant J 
nwrralloUH, baa made ii iiosalble tor tliu collector of insects lo visit tbe ; 
wltbiiui Inuurrlnit ihe lmnitni<nt danger o( losing his scalp ; and in tbe 9 
|ilav<«, Iho dl*nirpry ot the orrpusrular and nocturnal babits of AmUgtk^ b 
W ibe capture of grfM number* of succimens duriug ihe past season. Thii 
M>v*ry, wbiob had been prwlicleil by Dr. LeConte, of Pbiladelpbia, was a« 
inade tn tlie ntwmer of !»:« by Ueasra. 11. A. Biwis and & W. WiUistoii. of Ita 1 
Yatf Odlejt* fr«k)o£iiviO M)i«(lllioB lo Wwtrrn Kansas, in char^ of Prof. B. F. [ 
Uutlge. The mrmhen of tbis party otiiained about lOft specimens. Dating tbe I 
imani aeaaMi aevrta) h«uKli«d qMcimeas bar* U«n cuikctnl by Meaa^ Williittw ] 
«bl <.N»s<wr. •.>( lb«- Yale «sp»dttkMW aad by tbe Kansas rn!nr$iiT eipcditi 
«4>JUr»<.^ Ike wHler. IliaBMmhaa pnibahlr tkst ibe pi^ent year k>s 
KMWMMtty (»T\<n(Ur lk> lb* t Mm ww . * of tbls iaMxt. and that tbe next i 
Bay (Xv'TiN ttlte tbal t4 l^nC^ Itw productire \yt spcrtDMas. T 
taa.** that a t y^o i w IMy iicrar la grrat ahuailaBc* t>w one y«ai 
OKa^ii4mtv<riy rare «r ahofMber aakaoatn t\>t ivieml vea» l 
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will (Iou1)l1e»B be found lo apply to ArnhlyrhiCii eylindrifniait as well re to 
other Insf^cts. 

ippoinled to find Ihese iD^ecii^ npparentlf devoid of that tnlensely 
ferocious nature wliich liad been nacrihed tu them by sensational writers for the 
Eastern press, and which would be suggested by its position at the bend of a 
family, the Cieinrletiilir, or Tiger- beetles. I have watched them night 
afler niglii coming forth from tlieir hiding-places soon after sundown and begin- 
ning their night-long search fur food. I am .^alisfied that their sense of sight must 
be eiceedingly deficient, as they never discover their prey from a distance, bow- 
alight, and never capture it unless stumbling upon it na it by accident. 
When, however, they do thus stumble upon »n unfortunate caterpillar, grasshop- 
per, or other suitable article of food, a very acute sense of toucL, chleSy concen- 
trated in their long and cunstuntly vibrating antennte, enables them to veize ujmn 
and firmly hold it with their powerful miitidililes, while with Iheir maxillic or 
secimdary jaws tliey wlthdrair tEie life juii^es and soft ilsBDes of their atru^ling 
victim. They also manifest the imperfection of their vision by making no 
Ktlempt to escape from their human raptors, allowing themselves to be picked up 
as if entirely bliiiii. They are slow in their movemenis, walking about with great 
deliberation over their favorite hunting grouuda, tlie sloping clay-banks. The 
only approach to rapidity of movement observed during the summer was in the 
case of a single individual surprised by the moruiug sun while at a distance from 
a suitable hiding place which he was making franlic exertions to discover. 

In ft brief paper contrihuled to this Academy bj' Mr. II. A. Brous, at our last 
anuaal meeting, it wax stated thM Amblgc/tilm live in holes which they construct 
for til emse Ives. My own obaervations do not corroborate this statement. On the 
other hutid, I found them invariably coming forth atniglit from holea made by 
other animals, moat especially from the intricnteiy winding burrows of the kan- 
garoo rat {DipodmnyK Phillippii), by which the clay banks are often completely 
honeycombed. In theae burrows they tiike refuge from the direct rays of the sun 
in the daytime, in company with other nocturnal genera — EteoiUa, Piiaimaehuii, etc. 
These liLtter insects undoubtedly furnish many a midday meal for Amhlpehila, 
which are not to be supposed to pass the entire day in aleep. On one uccrLSion I 
had an opportunity of watching two of them in a large abandoned badger's hole. 
They were wide awake and wulkink' about with vibrating antenme as if in search 
of food. I have also kept several living spucimena in coullnement and have 
carefully watched them for several weeks, but never discovered any dispofiitlon lo 
make excavations for themselves, though they would gladly take possession of 
holes made for them in the earlh at the bottom of the cage. 

In regard to food, no living insect seema to come aniisB to them. Tbey seem to 
beeapecially food of all sorts of Oithopterous and Lepidopterous larvje. They 
will attack aud devour the huge wingless locusts (Brachypeplut), and sword 
bearers (Ensicaxdea). 1 have seen them in the act of cou(|uering and devouring 
the large Friotius of the plains (/*. fi»'ieorniii), and In two instances have seen them 
eating one another, apparently with the ke'enesi relish. Iti confinement they will 
thrive upou full grown maple- worms {Druonampa nibieunAa var. nlbii), the cater- 
pillars of the Himd-midd Moth (Datana lainiaira), end almost every other insect 
pest of the orchard and garden. 

But while thus visiting tlio death penalty upon every member of his clasa with 
which he comes in contact, our voracious hero Is himself a choice article of diet 
to at least one carnivorous quadruped of the plains. Mr. John M. Walker, one of 
the members of my party, while patroljng his accustomed beat one morning 
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beEore Bunrise, discovered ilie Iteth fragmeatH ot aeTcral h&lf-eaten Ambl^ehti* 
Bcatlered nloDg hia route, as if some predatory Hnimal bad but just preceded Iiini 
and made hie breakfast upon the raritiea which otherwise would have made their 
way into the collecting- bottle. On tlic eTcning of the same daj', Hr. Walker, 
while collecting )o the same locality, was Tioleully attacked by a rabid skunk, 
twice in immediate succession. The neii. miirnlDg Mr. Richard Poster, thi' other 
Biudent of the parly, was similarly attacked on a neighboring clay-bank, imd had 
tbe good fortune to kill his assailant. An examination of the contents of this 
animal's stomach revealed unmistakable remains of fregbly-eaten Amblj/chiitf. 1( 
would thus appear that this ill-odored quudruped has an original claim to llie title 
of " Am biyc hi la-hunter," and is ready at the proper lime to vindicate its claimB 
against human contestants. This fact will merit the serious consideration of 
entomologists who may hereafter visit the plains, since the bile of the rabid skunk 
has proven fatal to man in mqfe than nine cases out of ten, and there are more 
than fifty fatal cases on record. In this connection may be mentioned another 
danger which must be incurred by the collector of insects upon the plains. I 
refer to the bite of the rattlesnake, which venomona reptile abounds in Western 
Kan^'iis and Eastern Colorado, and was encountered nearly every day by some 
member of our expedition. 



NOTE ON THE HABITS OF SOME OF THE RAREU J 
CICINDEL^. 

By 8. W. WiLLiBTON, New Haven, Conn. 

The few following observations may be of use to collectors : 

0. moittana. This species I found in considerable quantities early in spring, 1 
Southern Wyoming — more frequently along the hillsides or uplands, and not ef 
cially in bared ground. 

0. pulehra. This beautiful species is entremely abundant in Boutheastern Kan 
sas and Brmthei"n Colorado. They always choose perfectly bared spots of loo 
high ground, and for that reason are oftenest seen along iitd unused roads. A. pecD^B 
liarity of their northern distribution is interesting. They are extremely abnndant 
along the valley of the Smoky Hill river, extending nearly as tar east as Ft. Hays. 
But during three years of active collecitiug in the West by Messrs. Brous, Cooper, 
E. W. Guild, and myself, I never learned of a specimen taken north of the dlvlda 
between the Smoky Hill and Saline rivers, nor indeed beyond the immediate v 
of the Smoky Hill. Another beetle with almost precisely the same limits of dial 
bution, is Aaida elata. AmblychUa eylindriforinU, although occurring very ti 
north of the Smoky Hill, dues still reach the Solomon river. 

0. aouteUuTii, Smoky Hill and Saline, confined mostly to sandy streams o) 
borders near vegetation, but nearer the open sand than furviosa. 

C. Vi-TiiOtala. Has habits somewhat similar to mcutona, specially distributed laj 
BouUiem Wyoming, on high grounds among the huSalo grass. 

0. Auduboni, Most abundant in early spring. The black variety was r 
monly seen iu the open clayey bottoms of ravines and hollows near the c 
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VBshes, and not uBUnlIf intermingled with tlie green variety. Botli v 
lb-varieties, were Cuund oa tbe Laramie plains. 

C. fulgida. This beautiful species I Lave found abundant in Western Kansas 
and Snntbern Wyoming. They frequent tbe tipper banks, conliguous, hut at some 
distance from water, among tbe buffalo grass. Tbeir quick flight, together witb 
tbe unbared situation, Kinder it difficult to obtain tliem in numbers. 

C. hyperborea. Common at Como, Wyoming, near the lake's edge, willi viilffaris. 

C. eiriyumpieta. This species seems to be couflued to bared alkaline spots, at least 

has been in sucb localities that I have taken them in Western Kansas and 
Nebraska. 



A PARTIAL LIST OF THE FISHES OF THE MARAIS 
DES CYGNBS, AT OTTAWA. 

By Prof. Wm. Whbbi<eu. 

I. Pehciu*; — Pkbchss. 

1. StiJtmtedium AmeriMnum (Gill) — Wall-Eyed Pike, 

IL ICTHEI.ID.ffl — BUMPISHES. 

2. Ptnaoxyg hewacanihia (Agassiz) — Six-spined Basa ; abundant. 

3. Micropterua nigricims — Black Bass. 

4. PoTJieUg auritut (Oun.)— Bream ; plentiful. 

5. FomoUt Itma (Agassiz) — Moon Sunflsh. 

III. SCLKNID*; — Dbuxs. 

6. Jlapleido/totua ffrunaieTU (Bit!.) — ^Drum ; abundant. , 

IV. Clopkid*; — Hbrbcnq. 

7. DoTiiimiia Cepedianvm (Gill)— Hickory Bhad ; abundant. 

V. CATABTOMIDjE^SLXKBEB. 

B. I^/peiUelium itigfieaTi* (Jordan) — Mud Suiker. 

9. Xrimgum meianopa (Jordan) — Striped Sucker. 

10. Moxoitoraa dugueiiiei (Jordan) — Red Horse ; abundant, 

11. CarpioiUt ^imm (AgaHsi£)'-Buffalo Carp; abnudant, 
IS, Icthj/obus bubaluK (Agassiz) — Brown BufFalo; abundant. 
Its. Bubaiiehikyi niger (Agassiz) — Buffalo; abundant, 

14. Citlostomwi lereii (LeS.)— White Sucker. 

VI. STI.UKID^ — CATlfiailBS. 

15. Iclalurut pauctiUvs (Jordan) — Channel Cat ; abundant. 

16. Amiurua nigrieaim (Jordan) — Gruut Luke Cat. 
" 17. AmiuTiit atrarius (Gill)— Horned Pout ; abundant. 

18. Amiar'is albidag (Gill)— Western Bullhead. 

19. St^iadthis oUvarii (Gill)— Mud Cat ; abundant. 



VII. Lei'IIiksteii)^— Gak Pikks. 

20. Ltpidmlf'U otuiit (Agassii) — Lung-nosed Gar. 

21. Ci/UndrosUuM platBttamut (Grd.i— Hhuri-nosed Q»r. 

VIII. PkTKOMYZONTID^ — LiHFREVS. 

28. Petromy^im arg&nleti' tKinliinil| — Silvery Lamprey 



LIST OF KANSAS SNAKES IN THE MUSEUM OF 
THE KANSAS STATE UNIVERSITY. 

Prepared by Annie E. Mozlbt, Class of 187S, Blule University. 
OOLUBRIDJS. 

EL-TAISIA. 

1. E. airttUit, B. and 0. Striped Garter SDske. Douglas county. 

3. E. tirtaiit, vuriety ilortaiU, B. tLnd O. Douglas county. 

it. E. muritii, B. and G. Swift G>iTter or Riband Snake. Donglae oonnty. 

A. B. parietalit, B. and G. Douglas county, 
S. B, Marriana, B. and G. Douglas county. 

B. S. proxinia, B. and G. Wallace county. Collected by Prof. Sniiw. 
7. E. . . Specimen referrpd to Eutainia, but disagrcea wilh iienus In h»i^ 

ing but two ptisiorbitais, and lu bavins very short tail, Donglus coanly. Very 



J. 2f. ripfdon, B. and G, Water Snake, Douglas couuiy, 

a. N. So&rooku, B. and Q. (^) Holbr.jok's Water Snake. Douglas 



1. R. . Specimen referred to Regina, but diflers from it in bavlng a 

than 163 abdominal scutellte. Probably a new species. Douglas county. ODilecl 
by F. H. Morgan. 

HttTEKODOM. 

1, i/, f tmui, B. and G. Hog-nuae Snake. Wallace county. Collected by Pwrf, J 

2, H. naairw, B. and G. Hog-nose Bnake. Wallace county. Collected 1 
Prof- Snow. 

3, B. eognatus, B, and G. Blowing Viper. Douglas cuunly. 

4, JI. almode-, B. and G. Blowing Viper or Spreailing Adder. Dougld 

1. P. S'lffi, B. and 0. Bull Snake, or Western Pine Snake. Doughis county^ 



1. S. aaeg7ianUti4i», B. and Q. Pilot, Snake. Racer. Douglas couuiy, Co]-4 
lected by W. G. Raymond, 
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I .Scotopliia, l)ut due 



Douglas count J. 



1. 0. eaUigatter, Say, Kennicoli's Chain Snake. Douglas toiinty, 

2. O. ffitvliie, variety Sicpi, B. and G. King or Egg Snake. Douglas ivmnty. 
O'llected by Mr. J. Savage. 

3. 0. exi'miug, B. and G. Honae, Milk or Cliicken Sniike. Dougliis couiily. 

4. 0. gentUis, B. and (i. Wallace county. Collecled by Prof. Snow. 

5. 0. — -. BpecieB not dotermined, probably new. Doiiglaacounly. 

6. O. . Calico Snake. (Snow.) Species not determined. Agruea with 

O. 'lolial-ag in having the head red ; wiih O. gentilii in having aides blotched ; illf- 
fers from both in having thirty-five pairs black rings. Very common. Diiuglas 
county. 



iind G. Black Snake. 
3. B. Foxii, B. and G. (•). Douglas county. 
S. ft jttciwnirw, Say. Blue Racer. Very 

MABTICOPniB. 

1. X. fiatigt^arit, B. and G. Coach-whip Snuke. 
by Prof. Snow. 



1 . Siadophii punch 
by Prof. Snow. 



in Douglag county. 



I, Linn. Ring-necked Snake. Douglas 

OELUTA. 

Snake. Douglas couuty. 
"CROTALID.,*:. 



1. C. eonjliientua, Say. Oeborn City. Collected by B. B. Foaler. 

2, C ^ (f)' Difl'ers from any specimen di-seribecl by Buird and Girard iu 

having but twenty -one rows of dorsal scales. The general color is light cinna- 
mon; skill between scales, sulphur yellow. The tTanaverse dorsal bands, twenty- 
five in number, are hlsck, vei 
sal line, of chestnut, three 
acutcllie mottleit with black 



short, only two or three scales longitudinally. Dor- 
oiiles wiile. Tail Wack ; abdomen white ; siiles of 
cheeks white. Douglas county. Obtained by Prof, 



", B. and G. Prairie Rattlesnake. Massauga. Douglas 



Copperhead. Douglas county. 



ON THE BITE OF THE RATTLESNAKE. 



It has fallen to my lot to aarrato to you, briefly, Mine of the experiences of our 
worthy President, Prof. F. H. Snow, wliile Hiiffi-ring from the bite of s rattleennbe, 
wblch occurred during liis e\]>edition upun (lie pluna of Western EiitiSBS, list 



The party were in cam|i about Qfleeo miles south orBuRalo atalion, upun a small 
stream known as Hackberry creeli. There were to Ibe party Profs. Snow and 
Mudge, with Btudents Foster anil Dyche. The bite was received upon the twenly- 
aeventh day uf June, 1878. The circumstaaues attending it came about in the fol- 
lowing muoDcr : 

In the morning Pruf. Snow went from camp about two luiles. to whai in known as 
Cathedral Rock; IhiEtruckis a high bluff and a prominentkndmnrkin all that region. 
lie was here alone, until about I'leTen o'clock, when he returned to camp, holding 
a small rattlesnake in Ms left hatiil, and lu his right he bad a portion of the vertebral 
column of a fossil fiah, somewhat distorted into the shape of a good sized pistol. 
The Professor remarked, playfully, as he reached camp, that he had a snake in o 
baud and a pistol to shoot it with in the other. The snake had three rattles and a 
bultoD. It was decided, after some debate, to put the snake into alcohol for prea 
vation For this purpose a bottle with a long, small neck was produced, and a 
som: further discussiou as to methods, it was thought safest to inlri 
into the bottle tail toretnost. To this the snake objected, and in the straggle b 
twQen the m' .n and the B::a!'.e, in au unguarded moment, the right hand Wfts held 
abov: the bead of the snake, when the venomous reptile, wiib the coila of its tail 
piac d firmly' against the neck of the bottle, darted upward with one convalsWe 
S]irin;. taking with it the !eft hand and arm of its captor, and buried ita poisonoi 
flings in the tip of the second Dnger of the right hand. Now, almost all n 
from habit, some ejaculation which will gnah forth in limes of excitement withoi 
their consent ; so it was with the subject of this story, and out 
George, he has bitten me." As quick aa thought the reptile was thrown upon t 
ground and held in place by the foot, while the poor bleeding finger was ioetantd 
placed in the mouth and vigorously sucked. 

Both our President and Vice-President expressed themselves pleased with hav- 
ing a long-cherished desire gratified of seeing the effects of a rattlesnake bite. 
The latter gentleman, however, expressed his wiiliugnces to have the bite on 
someone besides himself, while the former submitted to the inevitable without 
grumbling. A string was immediately tied around the bitten linger, just iibove 
the knuckle, and the bile was soon lanced, to lot the blood flow more freely. The 
pain from the bile was very severe, Ibo most intense of any ever before experienced, 
and was compared to having a hundred kot needles thrust into one's flesh, all ■ 
once. The Bubjeci of the bita had had the ne-.-ve of a tooth pulled out by a. 
the pain of which was ae notbiag compnred to this pain from the bite. Ii 
three minutes the intensEt^ ai the pain subsided into a good sound wholesome ai 
which, after twenty-four hours, entirely ceased. In a few moments afl«r the bi 
the finger had swollen to neai-ly twlca Its usual size, and had lurued nearly blac 
it was then lanced upon oce sida, relieving It, somewbaii; aOxa: iiaother half h 



prea^^^l 
iaf^H 

rleta^ 

held 
s tail 

bai4H 
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IS lanced again upon the otber side, affording more relief. In about three min- 
is after the bite, the patient grew slightly faint, and lay down upon the ground 

awhile, during which period Prof. Muilge, witti one of the aludenta, continued 

sacking the wound. 

One hour after the bite, the ati'ing w 

the band nud wriet swelled ap to about 1 

came much dlscolortd. The swelling had e 

hnt the diBcoloraCion continued for a week. 

In two weeka, witliout loss of t 



B removed from the Gnger, after which 
'ice their natural sixe, and the arm be - 

jntirely subsided iu forty- eight hours, 
The wound caused by the bite healed 

The nail, however, from SDme cuiise. 



showed a black spot upon it, Just opposite the bite, which spot has just disappeared 
three months afterward. The pulse of the patient, five hours after the bite, had 
fallen dowo to fifty per minute; two hours later it had risen to flfly-sii; the next 
morning it was beating at sixty, and in twenty-four hours it had regained its usual 
rate. It may bo also interesting to note, that Prof. Snow responded promptly to 
the dinner-call, and ate so much more than usual, that the cook suggested that a 
few more snake bite's in camp would exhaust the supply of food on baud, snd an 
extra trip to the stHtion for supplies would he inevitable. To tlie surprise of all, 
the Professor was out all the afternoon, collecting as eagerly as though nothing 
unusual had happened to him. 

In regard to the number of rattlesoukes killed during a sojourn of thirty days 
upon the plains, only fifteen are recorded. 

It should also he slated that Prof. Mudge took the snake in charge while Prof. 
Bnow was lying down, and put it into the bottle head-foremoat, without any 
apparent difficulty, so now our President can not only inform his classes in natural 
history the best method of treating a rattlesnake bite, but also iufonn them of the 
latest and most approved style nf boHling tbom. 

Another rattlesnake bite came under the speciil notice of the writer, in the 
harvest field of bis brother. Mr. Forrest Bavage. 

It was received by one of the harvest hands, Mr. George Bisley, while engaged 
iu binding wheat during our last summer's harvest. The reaper hail just passed 
over the snake, and Mr. Hisley was binding close behind it. The bite was received on 
the second Unger of theriglit hand, just above the knuckle-joint, while in the act of 
taking up a gavel for binding. The snake seemed to be concealed beneath the 
bundle, and was probably irritated soniewhit by the previous passage of the reaper 
near its resting place, or, it may be, over a part of its body. Mr. Rlsley describes 
the bite as a blow, accompanied by a hot, burning sensation. When he withdrew 
Ills hand from underneath the grain, the snake followed with its fang still buried 
in his linger. A single jerk of the arm failed to release its hold, and not until a 
secoo'l and more vigorous motion of the arm did the reptile's fang tear its way 
from the cuticle of the finger; and now, six m<mths afterwards, a large scar marks 
the place where the bite was given. The snake was killed — it had sis rattles and a 
bntlon. The alarm was Immediately given to the other bands in the field, and a 
man was dispatched at oace to the nearest house — that of Mr. Bales — for whisky. 
About a pint was obtained and swallowed, as Mr. Risley expresses it, "straight." 

By this time — about ten minutes after the bite — the arm had swollen to about 
twice its natural size, and had turned to a very dark and mottled color. The 
whUky reduced the swelling utmost instantly, and partially restored it to its natural 
color. The swollen arm was then tightly bandaged, and tho young mas was soon 
carried in a buggy, the distance of two miles, to his home. Arriving home, his 
' over-anzions friends administered about as much more whisliy as was taken in the 
I field. Then the patient became unconscious and almost unmanageable until the 
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next morning, when be ilcscribeH the pain nl bh sculded tbnwi. awl his bumii^ 
thirst, KB almiMt iulol entitle. 

Dr. May was called lo treat the case, which be did in the usual way of cauterix- 
ing tlie wound, and freely applying iodine to the uSected arm. The patient kept 
his room for about two week*, with loss of appeiile, and general debility; after 
which he carried bis band in a Hling, and suffered much from numbness am) lack of 
feeling in the bitten finger. It baa now entirely reeovnred ita wonted conscifius- 
nehs, tiod Mr. Risley inaista that If he ever binds wheat again it shall be doae with 
gloves on both hi^ handv 



ADDITIONS TO THE CATALOGUE OF KANSAS BIRDS. 



By Prof. F. H. Snow, UniTersity of Kansas. 

The third edition of the Catalogue of Kansas Birds contained 2D5 epecics. The 
following additions huTe siuce lieen made : 

2116. Neoi-orj/g Bpriig^ifi KuA. Misaonri Skylark, This dpecies wastaken at Ellis, 
by Dr. Louis Walsun, Nov., 1877. Dr. Watson stales that his sjiecimen was found 
solitary, but that ho is satisfied that this species is " not rare in Ellis county — pres- 
ent every winter, and in company with Shorelarka and Longspurs." 

397. AfelaTierpea tvrquatvi Wilson. Lewis's Woodpecker, Also taken at Ellis 
by Dr. Watson, May 6th, 1878. One specimen was obtained from a flock of sis oj- 
eight. 

298. Nyotiardta oiottwi Linri. Yellow-crowned Nigljt-Heron. Taken at Neosho 
Falls by Col. N, S. Goas, who killed ihroe young birds and one adult female in 
breeding plumage, with eggs nearly full-formed in the ovaries, 

3fla. Ardea BoemUtetiti Linn. Blue Goose, This species also was taken by Col. 
Goaa at Neosho Falls. One bird was killed from a flock of ten or twelve, 

300. Ximtt SoHaH S&b. Fork-tailed Gnll. A single specimen, a young male, 
flew late at night through the ii|>en door of Peter Long's saloon, at Ilumbiildt. 
Sept. IS), 1876. Reported to me by Col. N, S, Gobs, who secured the specimen for 
his cabinet. 

301. Slerjui hirundo Linn. Wilson's Tern, or Common Torn. This species was 
in the first edition of the Birds of Kansas, but was strickeu out from subsctiuent 
editions from fear that it had been confounded with Porater's Tern, It is dow 
restored to the list by Col. N. 8. Goss, who procured a specimen in Anderson county, 

302. Pyrgila domettiea Linn. The English Sparrow, This bird has beconiH an 
Hbundimt resident of Tnpeka, having been introduced by Hon. F. C. Giles in 1874, 
A small flock of about a doien birds has been observed by the writer in EiawroDce. 

To this list may be added the following varieties of species already catalogued: 
55o, leleria nirena, vat. tn^aauda Lawr. Taken along the Smoky Hill river in 

Western Kansas, by S. W. Williston, in May, 1877, 
IBOo, Buteo Soreaiii Gen. var, ailunm. Western red-tail, Tiken at Ellis, 

Lawrence and Nesho Palls. 
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ON THE ADULT MALE PLUMAGE OF WILSON'S 
PHALAROPK. 

{Stegawipu* WUtoni Sab.) 
By 8. W. WiLLisTON, New Havea. Conn. 

From careful obgerrations the present seasou In Bonthern Wyoming, I became 
well 8RttBlled til at wbat has been hitherto cunsidered the young plumage of this 
bird, has been confounded with the adult male. The birds first made their appear- 
ance in the vicinity of Lake Como, May 5l1i, and afterwards became somewhat 
abundant, breeding in tbe marahy lands during June. A perfectly formed egg was 
taken from the oviduet of a female, June 8, Hltbough search for the neels was tm- 
succeBsFul. The plumage here given U bused upon tlie uniform result of iteveiiteea 
dissections, in which the female plumage was invariably as given in Dr. Goues' ex- 
cellent Key to Norlli American Birda. 

Strganoput WiUaiii male. Crowndark, nearly the color of the lesser wing coveris, 
somewhat ashy on tlie occiput and nape. Forehead lighter. Tbe stripe running 
from bill, back through the eyes, so characteristic of the female, is faint, and nearly 
[he color of the forehead. The ciunamon stripe on either side of the neck, ia 
faintly marked and speckled with ashy; breast and fore part of the neck more 
purely while than in the female. The interac ipulai's, and many of the scapulars 
black edged wiih tawny. Upper tail coverts brown, bordered with white; other- 
wise as in the female. 

The absence of black, and the deep rich cinnamon upon the neck and scapulars, 
together witli dark markings of Ihe crowu and back, render the plumage strikingly 
different from the female, and I could hardly believe, till after repeated dissections, 
that this soberly marked bird was the adult mate of the so richly colored female. The 
birds are so cooSding in their habits, that after I had shot nearly a score, I forebora 
Iheir further destruction, but watched them as tliey circled in graceful Sight about 
me, or swam so lightly in the water. I invariably distinguished the different plum- 
age of the pairs. 

That they should have shown without exceptioD, when at last a year old, the 
adult plumage in the female, and the young plumage in the male, seems wholly 
improbable, and 1 doubt not that future obserration will confirm my discovery. 

No words can convey the beautiful and graceful forms of these birds, as they swim 
so lightly about npon the water. They prefer the small marshy ponds, and never 
venture upon rough water. The nearly related Lobipea liyperboreii), on the other 
hand, delight in deep water, rising and falling upon the high waves, far beyond the 
reach of fire-arms. 



SPERMOPHILUS RICHARDSONIL 

By 8. W. WausTON. 

I watched with considerable interest, tbe present season, the habits of this eper- 
mopbile on the Laramie plains, where they exist in great numbers. They were 
aeea very early in Ihe spring, feeding upon the flrst green things thai appeared. 



•nil their bmroWB through llie saod leave pcrDitibent rounded ndgc:a ot dirt 
They bring forlb their young carl}' In May, gravid femitleH being found as late as 
the second of the month. The first appearance of the young atuve groiuxl was 
about the twentieth. Five was llie largest number noted in one litter. The bur- 
rows do not UeBcend far into the ground ; one that was followed for ten feel was in 
noplace mure than twenty inches from tlic surface. They tbi'ow little or no dirt oiit 
froui their burrowB, choosing their entrances from little mounds, especially among 
the sage brush. The burrows frequently have more lliun one opening, but not 
always. In one case the young were driven out more than Forty yards away from 
the hole in which water was poured. I caughl, in this way, a doKen or mure of the 
tittle fellows, taming them with but little difficulty, they readily feeding from my 
hands on crackers, clieese or gruig. They wert' especially fond of milk, which they 
drank in large quautities. They speut moat of the time in sleep, and although not 
very playful, were most interesting pets, scolding vebemenlly when annoyed. Om 
of thtm tlnaHy learned the trick of raising a wire in his cage nnd escaping, repeal- 
ing it scvenil times, till bul five were left. The last time they nibbled some Pols' 
oned bird skius, and died from the effect 

They will frequci>[ly climb high up in the sage bushes, and sll quietly feeding 
upon leaves or grass that they have carried. Theycertainly never from choice feed 
upon sage leaves. In the latter part of July they lose nearly all timidity in their 
eager search for winter's food, entering the open doors to pick up crumbs thrown 
from the table, and scrambling over one's feet in their reHtless eagerneHs. I have 
been told by several competent observers, that before the close of August they 
suddenly and completely disappear, nut to again show themselves before the fal«d 
lowing spring. , I 

It seems to me very probable that many of the spermophilea undergo a more or 
less semi-turpid hibernation during the winter months. A species common throagfa ' 
Kansas (ti-idecemliaeata) I have frequently tamed. The young make their appear- 
ance late in Hay. and within a few minutes after being caught, will be eating con- 
tentedly from one's hand. Three thus tumed wi re unintentionally left exposed 
one frosty nigbL The next morning I was very sorry to find my pets cold and. 
without the least sign of life. I threw tUem forcibly away, and my 
was great when, a few hours later, the cat bruught one in not yet dead. Searching 
for the other two, I found them ami replaced ihi^m in their cage, where they were 
soon eagerly feeding, I nfterwnrds found tliem susceptible to llie same torpor for 
many hours at a time, when exposed to the cold. 



I 



BOTANICAL ADDENDA. 

HV PkOI'. .1. H. CARnUTH. 



H Since the "Centennial Catalogue of the Plants of Kaiiaas" was prepared, n 

H a year has elapsed, aud I am able to add the following species. I am indebted b 

B Mr. B. B. Smyth, of Ellinwood, Barton Co. ; to Mr. James Wilson, now at Arkaa-fl 

H sas City, Cnwiey Co. ; to Mr. Jo?eph Henry, of Salina; to Prof. Wherrell, of LeaT-^ 

H enworth ; to some person unknown, but probably from the suuthea 
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State, and a few otliers, for plants ; aud lo Mr. B, Hall, of Athena, III,, aDd S. H. ^| 


Wright 


M.D., of Pejin Tan, N. Y., for aid in decermining several of them. Tliose ^M 


I have credited to Mr. Pciiieuoe I give on liis authority. Apprebeoditig a acarcity ^| 


of Bpac 


, I shall omit the ordera and the cummoo names. In two or three cases 1 ^H 


am unable to give tlie autboritieB. ^^| 


1084. 


Cleomepungtmlj. Bhawnee county, Fopenoe. ^^H 


1085. 


VleomeUaangwtifoliaTo^. Ellin. ^H 


1086. 


Byperieumpijritmidatum L\\. Leav. ^^^^^^H 


1087. 


Byperieum proUfieum L. Law. ^^^^^^^| 


1088. 


Cerattium wlgatum L. Var. Ark. City. ^^^^^H 


J089. 


PitalotUmtmmUoBusQY. Ellin. ^^^^H 


lOBO. 


AitragcdmteopuliiTum'PoneT. Arb, City. ^^^^^^^| 


1091. 


F/iowalai perennia Walt. 8al. ^^^^^H 


1092. 


PotentiOa arguta Ph. Ark. City. ^^^^^H 


1 098. 


Billenia itipulaeta Nmt. Southeast Kan. ^^^^^H 


1094. 


AntTnania humiUa Mx. Law. ^^^B 


1095. 


(Enothera Fremontii. Rooks cnnnty. ^| 




Hr. PopenoB found two specimens with three petals, eIx stamens, and ^H 




pistil thi'te- parted. ^H 


L lOHI. 


Opantiafragilit. Ellia ; from Dr. WiHaon. ^H 


H 1097. 


Diodia teres Walt. Near Big Bpriuga, Douglas county. ^^| 


W 1098. 


Solidago t^tnoralis Ait. Law , Ellin. ^H 


■ 1099. 


SilpMuTit AtltTiicui Jj. [^] Law. ^^^^^H 


1100. 


Xanthivm »pinoium L. L<;av. ^^^^^H 


1101. 


GaaiardiaarUlataPh Bal. Popenoe. ^^^^^H 


iioa. 


Hsmenopiippiia taibioiaua L'Her. Ark. City. ^^^^^^^| 


lies. 




not 


Ciniiim laneeolatvm Bcop. Leav. ^^M 


1105. 


Plirrhopappv.» Carolininnm'DC. Ellin. ^^| 


1106. 


Viueinium ttamineiim L. Pc)Bsibly «riwr«um. Leavea only. S. E. Kan. ^H 


1107. 


Vodeaitheoa Meadia L. S. E. Kan. ^H 


U08. 




1109. 




1110. 




nil. 




Ilia. 




1113. 


GonvelvidM aroemii L. Topeka ; Popenoe. ^^^^^H 


1114. 




1115. 


OonelohmohUquui-BT. S.E.Kan. ^^^^^1 


1116. 


Bumcx oi-biCTilalM Or. Ark. City. ^^^^^^^H 


1117. 


Humtx eonglomeraiu* Murr. S. E, Kan. ^^^^^H 


1118. 


Rumex oblu»ifoliu» L- Leav. ^^^^^H 


1119. 


Ramex maritimwi L. Leav. ^^^^^H 


jiao. 




1181. 


Amiiranlmtpiuoi'itl.. Leav. ^^^^^^^H 


im. 




1133. 


Potamogetonhybndua J/lx. Law. ^^^^^^| 


1124. 




iiao. 




11S6. 


Piirdnnt/iUK Chiiunitu Kei-. Leav. ^^| 


1137. 
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lUd. Z^gaamuibiinaMhoid, I Qr. Ark. City. 

1139. Jutumt BattiBvt DelhnrA, var. Ellin. 
1130, Ogptra* tietiiiUpU Torr. Sal. 
IISI. Cyperui Engelmanni Steud. Liiw. 
1132. Oyperv* Lancmtrieutu Purler. Law . 
litis. Blearharit obtuia Bchultes. Lnw. 

1134, Beterta triglomtrnta Mi. Law., Leav. 

1135, CiMi ariWofa R. Br, Ellin. 

1136, Cartx DotH/t'iftt Buolt. Ellin. 
1187. Oi'-ex atieu»UUa B. itrklwr Dewey. Ellin. 
1138. ATii,mapurim.Tiueen»Po\t. Sal. 
11311. CalnmagroiCU loTtgifoiia Houk. Ellin. 

1110. Panieum [PMpalnm t] glabriim GanA. Topeka ; PopcuM. 

1141 PanieummUottintMi. Sal. 

114S. Paniaum diehitomvtn vaT. tp/utrararpum Ln", I'ar. baibulatiim 

1143. Tncuapif amb^ia Ell. Topeka ; Pupeooe. 

1144. Fe^iiea otina L. Tar. breri/iMa, possibly ilui-iuieula &i. D. Ark. < 
114C. Batonia P»nntylmniea D C. Law., Ark. City. 

1140. Poa temtiiut Elirli. Bllin. 

1147. Oljfeeria CanadeaiUTtia. Luw., Ellin. 

1148. JSqutettum latBigatfim Braun. Snl. 
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AMERICAN JURASSIC DINOSAURS. 



By S. W. WiLLiBTON, New Hai 






The recent discoveries of ubundaiil Dinosaur remiiins in tlie Rocky Hoonlttln 
region., baa given a renewed interest to Ibe study i>f this singular order of extinct 
reptiles. Since the discovery, in Marcb, 1ST7, of fragments of tbese animals in the 
upper Jurassic beds of Colorado and Wyoming, there have b«en esbumed not less 
than thirty tons of tbeir remains, an amount probably exceeding all hitberto 
brought to light, both in Europe and America. The larger proportion of these 
collections are now in the museum of Yale College, and the remainder in Phila- 
delphia, where, from tlieir future study by tlie indefatigable paleontologists, Htrsh 
and Cope, the final solution of their structure and ufOniiies may be conMently 
expected. 

The history of their discovery ia both interesling and remarkable. For yeaw^ 
the beds containing tliem had been thoroughly studied fiy geologists of ezperii 
under the surveys of Hayden and King, and their position and extent careful 
described and mapped out, but yet, with the possible exception of the half of a 
caudal vertebra, obtained by Hayden, and described by Leidy as a species of 
Poiketi^leiiron, not a single fragment hud been recognized! This is all the mora 
remarkable from the fact that in several of the localities, thus mapjied out, Ihaveob- 
served acres, literally strewn with fragments of bone, many of them extremely char- 
. so large and conspicuous as to have taxed the strength of a strong 
oiift them! Three of the localities known to me are in the immeditAe 
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Tlcinitj, if not upon the actual towD-sites, of thriving vill&jreB, and toryea 
oua fragmeDta hnve been collected by touriBts, and exhibited as speeimens of pet- 
ritted wondl The abunilance and wide extent of their remains is almost iocredible. 
The quantities hitherto oblaiiied, although appHrenlly eo vast, are -wholly unimpor- 
tant in compariBOn with those jet awaillug the researches of geotogisis, tbrougb- 
out the entire Rocky Mountain region ; 1 doubt not that many hundreds of tons 
will eventually be exhumed. 

To an English geologist, Prof. Arthur Lakes, of Golden, Colorado, credit is due 
for first detecting the osseous character, and appreciating the scientiflc value, of 
these fossils. While engaged one day, in March, 18T7, In company with Engineer 
E. L, Berlhoud, of Colorado, in collecting Dakota leaves from the summit of the 
ridge, or " Hog-back," near Morrison, be discovered a huge caudal vertebra in bas- 
relief upon a slab of sandstone. Upon further investigation, a large quantity of 
bones were collected and shipped to Prof. Marsh, of Tale College, by whom they 
were described under the name of TitanosanruH montanuK. 

Almost contemporaneously with this discovery, tho fossils were made known at 
Canyon City, Colorado, by Mr. O. Lucas, a school teacher, and in Boulhern Wyo- 
ming by Mr. Wm, Reed, an intelligent section foreman of the Daioii Pacific Bail- 
road. Specimens from the former locality were sent to Prof. Cope, of Philadel- 
phia, by whom they were named Camerasaurtta awpremiis. Since then numerous 
other localities have become known in Colorado and Wyoming, and I doubl not 
but that future explorations will bring to light scores of outcrops rich in these ver- 
tebrate remains. 

The beds cimsist of argillaceous shales of a grayish, or bluish gray color, 
variously interspersed with sandy, or sandstone strata, of from fnur to six hundred 
feet in thickness, the fossils eztemling through at least 300 feet in a vertical alti- 
tude. At Canyon City the deposits lie immediately upon the cbarncteristic red 
sandstones of the Trias, the fnasils having been detected to within seventy-liTe 
feet of the conglomerate. The beds are apparently conformable, as shown by 
the erosion of the valleys of two small streams, lying in a synclinal basin, the ridges 
of which are convergent, thus giving a transverse strike to the uneroded stratft 
between the valleys. 

Skirting the eastern flanks of the foothills, and extending for several bundled 
miles through Colorado and Wyoming, is a prominent ridge, or " Hog- back," of 
several hundred feet in height, dipping often at an angle of from 40 to 60 degrees, 
and usually protected above by the hard leaf-bearing sandstone of the Dakota 
cretaceous. Along the western slope of this ridge the fiiBsiliferous clays or sand- 
stones are usually concealed beneath the debris washed over tliem, but whenever 
exposed, as is often the case on tlie sides of valleys cutting through the Hog-back, 
fragments of dinosaur bones may generally be detected. Such is the case at 
Morrison, near Denver, where large quantities have been collected for the museum 
of Tale College. The fossils here extend to within at least 200 feet of tbe well- 
defined Dakota sandatone. Here, however, below the beds, the marine deposits 
of tbe Jurassic are prominent, and all, together with the red Triassic, lying con- 
formably upon tbe carboniferous. 

The stratigraphy is most characteristically shown at Como in Southern Wy- 
oming. The summit of an anticlinal ridge has here been excavated, and a 
basin farmed for an alkaline lake, A steeply inclined ridge of several miles In 
length is prominent Immediately south of the lake with the fossiUteraus strata 
largely expused. The fossil outcrops here extend from near the summit of harder 
sandstone, which baa not yet produced any cretaceous fossil leaves, down to nttu 
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the marine beds coDiuiniDg un abuadanca of cliaractoriatic Jurassic iavertebrates. 
Tbeblaish clayey ahalcB here prci>onderaie, liui ore varioaaly iaterspersed witk 
:idiuixtiiree of clay aad atuil, sofi auiJ bard snndslonca, ia all of which fossils are 
Fuuiid. in some cases even large boaes being imbedded, partly ia saodstone, jinrllj' 
in Bbale. Invertebrate fossila are extremely rare Of the vertebrates the individ- 
uhIb most numerously represented are the torloises, {Crrnipiemyii) with not infre- 
quent teeth of Ceratodut, and verlelinc probubly of the same. Of isoluteit teeth, 
those most frequently met wlih pertain to thecrodMliles and carnivorous diuos.iurs. 
Isolated lionea of single individuals of the larger species are occasionally found, 
but not iu A single instance do I know of numerous bones, pertaining to one 
skeleton of such atiecies, being fonnd unmixed with other remains. By far the 
most commonly, extensive deposits, or "quarrie.t.'' are found containing remains 
of numerous Individuals mingled logettiiT in the must inextricable contusion^ 
and in every cunctivable position, with connected limb lionea standing nearly up- 
right, connected verlebrre describing veniciil curves, etc.. precisely us though in 
some ancient mud bolesthese huge monsters bad become mired and died, and buc- 
ceeding genecutiouB h;\d trodden their bones down, and then left their own to 
mingle with thorn. Such ejitreme confusion ii however only seen la the clay de- 
posits containing fewer waterworn fragmeuls and small animals. 

In aandstone iteposits the large bouts, tbnugb variously intermingled, sro 
generally lying more nearly horizontal, with abundant walerworn fragments, 
and numerous reuialtis of turtles, crocodiles, fishen, and small aaurians. 

These beds have hitherto been classified as the lower or Dakota group of the 
cretaceous, and slill are by Prof, Cope. That no m»rked line will b« found separat- 
ing these estuary deposits frojn tlie Dakota, as defined by the distinguished paleon- 
tologisl. Prof. Lesquereux, is possible, but until belter evidence is obtiiined among' 
the invertebrates to unite them, it will be far more reasonable to i^^cept the evidence 
of the vert e Ill-ate s, and iif^^ign to them, as Prof. Marsh has done, an equivalency with. 
the European Wealden or Upper .lurassii'. 

So far, in addition to the dinosaurs, one species each, of fish, tortoise, crocodile, 
{Ihpb>«aiiru» Msh.) plerodaciyl, (P. njQRfiifitMMsb.land uianimal {Dr//"l'/ites pritcut 
Msb.)have been described from thisfurLuation. Of the dinosauria, so far thirteen 
genera have been characterized by Profs. Marsh and Cope, as follows : Titanosau- 
rua Msh, (Atlantaurus Msh), .'ikgosu'irui, Msh, Naiioiiniiiii» Msh. (7am«mMU- 
TMt Copa; Apatasiiii.rii'i Msh, AUotaunii Msh, Caulodon Cope, Tiehoiteva Cope, 
Amphkaeiim Cope, Miirimaunu Msh, C'-foiaiirui Msh, Lam'i':riiii Msh, and Vi'plodo- 
etia, Msh, and of which probably one-half are synooyuis. Titnitu«iiurn» and Cam- 
eraaaarua are without much doubt synonymous, and the latter is considered bf 
Prof. Owen identical with his OhondT-mteomtirwi, which ia, however, only known, 
from two Imperfect vcrtobrie from the English Wealden. The same eTidence 
would however include .^piCowitiru* and MoromuTn'.Xmt. among these there am 
certainly two valid genera, as proved by the structure of the pelvic girdle, and 
hence, till the original type of ChondTMltomuriis is better known, it will be pre- 
mature to unite the American species with it. According to the rules of ZoologicaL 
nomenclature, DO gpuus is entitled to acceptauce, unless it is distinctively charac- 
terized. But so long as it is the custom to define genera from single bones, or un- 
chaiacteristic parts of Ihe skeleton, such a rule has its objections. If, as in the pres- 
ent case, several genera, which can not be individually separated from the original 
im]>erfect type, are successively eliminated, the last must assume the type name ; 
but this original genua maybefouoci, when betturknown, to lie distinct fromajiyof 
them, or perhaps identical with some other one previously cluninated. Or, perhaps 
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imperfect specimens may be found that can not be generically separated from 
others in remote formations, and where to unite them wouid be doing Tioience to 
our preconceived opinions of the persistence of geoiogical types. But, on the 
oilier hand, the indiscriminate a pptictition of names togenera, that can neither be 
positively united with, or separated from, previous onus, is pernicious. 

The group of sauriana represented by these four or five genera, including also 
AmphieoeUai and ZKpfodoau*, together with CeUotannii, Owen and other European 
ones, have been churacteriieed by Marsh under the name Sauropodn, which, 
together with Huxley's OrnUhoieeiida, or true dinosaurs, have been made subor- 
ders of Binotwuria. They are intermediate between the crocodilia and true dino- 
saurs. They were the largest of terrestlal animals, herbivorous, probably amphib- 
ious, and awkward and iilow in their movements. The bend, and especially the 
brain, was very small, the neck long, the dorsal vertubne massive in their propor- 
tions, but cavernous and pneumatic, so interlocked as to give great strength and 
but little breeding. The sacrum of several vertubrie, solidly united, and the tail 
heavy and long. They walked upright upon all four nearly equal massive legs ; 
the feet with five short toes. The largest of these described by Prof. Marsh could 
not have been less than eighty feet in length and twenty feet In height, and, prob- 
ably, thirty tons or more in weight. Although of such almost incredibly gigantic 
proportions, they were doubtlessly inoffensive and harmless in their nature, relying 
neither upon agility or defensive weapons for protection, but rather upon size alone. 

St^omurtiH was described by Marsh as a separate order, but it is possibly allied 
to the Sauroscelida. It was a large reptile with a. heavy dermal osseous plates or 
esoskeletun. 

The Omithoscelida are representiil by Nanosiiuiitt, Laotaiinit, AU^aniirug, Ctbo- 
aavrua, and a species referred tn the Crelaoeons genus OrgCosaurui (Laelaps) by 
Cope, and indicate three well marked familieS- 

Nanomunii was the smallest, and together with G'jmpsogaath-as, from the Euro- 
pean Wealden, to wliich it is jirobably allied, the most ornithic of kuoim reptiles. 
They were animals scarcely larger than ft cat, with short thighs, and long, slender 
legs, the limb bones being extremely hollow and pneumatic, as in moat birds. 
They doubtlessly walked ereet upon the two hind limbs, with very short and weak 
fore limbs, and were quick and agile in all their habits. 

Laiitaurv.8 was a genus of dinosaurs very closely allied, perhaps identical, with 
Igiiaiiodon and Uypnilophodon of the European JuriLssic. They were herbivorous 
animals, which, in the largest known species, measured perhaps ten. feet in length, 
or, when standing erect upon their hind legs, which they must have habitually 
used, were about five feet high. The head was of moderate size and the teeth serrated 
upon the edges; the neck was short, not at all slender; the shouMcra small, and 
the fore legs not more than half as Ion; as the hind ones. The pelvis showed u 
singular mingling of the bird and tep lie types. The puhes and ischis, If united 
in symphyses at the ends very feebly so, and prfibably not at ail. The pubes had 
two rami or brandies, the anterior one, the homologue of the lizard or crocodile 
pubis, a slender 8|jatulate bone, with free ends; the posterior branch or bird pubis, 
long, slender rod-like bones, extending back parallel to the ischia, in a manner 
particularly like the atruthious birds. The thigh aud leg bones were of nearly 
equal length, rather slender and hollow ; the tarsus very similar to that in tlie bird, 
the foot slender and three-toed. The tail was probably rather long and compressed 
from side to side. Other species were smaller, of less than half the aize of the 
larger ones. Tiiey were less bird-like than the preceding, but more so than the fol- 
lowing. 



Allii»iiHruiha6 CrMtaurun, whicbarepoaslblf synonynKMiB, togetber with Drypt*- 
vi'irui Irihedn'don, compriatng probably not more than two or three species, witli- 
nut much doubt incloded. together with Mef/alota'trim and PoUxlophitroii ot the 
Kuropemi WeaMen, to which they are strongly allied, ilie must camivorous and 
rapai-LOUsof terrentrinl reptiles known. The teeth are long and sabre.like, recurved 
and minutely serrated, and the jaws were doubtless furnished with strong 
masseter muscles. The fore limbs were, in all, much smaller than the hinder; the 
neck was short, the (ail probably ulender, and very eScclive as a weapon. The 
pelvis is very imperfectly known in all the carnivorous genera, but was unduutn- 
edly very narrow, as shown by the sacrum. The astragalus was very bird-like, 
with a high ascending proces- ; the feel ihree-toed. The claws were extremely slen- 
der, curvi:d, and pointed. The bones were all very hollow, light, and of dense 
osseous lesttire. Vreositurut la estimated at thirty teel in length. They probab^ 
habitually walked upon the bind feet, progressing raiher by leaping than by< 
strides. 

Caiilotlim and Tieiumhiu are very iroperfoelly known from teeth ami fragmentary 
vertebrie. 

That not only in species, but also In individuals, this age was very proli lie. ;e ems 
probable from their abundant widely scattered remains, and moreover, localities 
but a few hundred miles apart, seem to differ much in their species. Not a single 
species has been found Identical in any of the three localities mentioned above, 
although there possibly may be upon further study. Upon many obscure problems 
of the ancient MezoEoic life, much light may be confldently expected from the 
vast unexplored deposits of the Hiwky Mountain Jura. 
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CRETACEOUS FORESTS AND THEIR MIGRATIONS. 

By Prof. B. F. MrmiK, ManhiittHn. 

One of the most interesting problems of geology, is the study of the geograph- 
ical disLributioo of animal and vegetable life over the globe, in the different 
geological ages, and more particularly thu migrations from one portion of the earth - 
to another, consequent on the sinking of one area beneath the ocean, and the rise 
of another. Such changes of land have been exceedingly slow, and consequentr; 
the migrations of aninial and vegetable life have been equally so. 1 

Prof. Asa Gray has recently, iu tliejlm«rieQ« Jnuraalof Science, ^ven us a very n 
interesting essay on tlje origin by migrntion of out present foreiits of America and 
Europe. He describes the cluse relationship of the living forests, and those fossil- 
ized in Greenland in the Miocene deposits. Prom a series of facts, be comes to the 
conclusion that the flora of both continents have denceaded from the common 
stock which lived in OreeuUnd during the Miocene epoch. He stops there and 
goes no further back. He due.s not inquire from whence came the Greenland { 
forests. 

Now by the labors of Heer and others, we have a knowledge in detail of the I 
Greenland floni, not only in the Miocene, but in the Upper Cretaceous. Th^.l 
show a near resemblance to the vegetable life of our Dakota group. As the latter | 
ia much older than the former, we now propose to give our reasons for bebei 
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that tbe Dakota epoch of Kansas, Nebraska, and aome porliona or the Rocky 
UountDJn region, was the true and original nativity of tbe latter forests now 
fossilized in tlie deposits of Greenland. 

To do this, the facts will Ub a little clearer if we allow, by tbe labors of Prof. 
Lesqtiereux, the close resemblance of tbe Dakota forests, and tbose now living In 
the temperate portion of the United States, In his " Crctacemis Floru." and other 
publications. Prof, Lesquereux has given us a careful description nf 164 apecios 
mostly of forest trees. Of these about three-fourths are dicotyledons, or repre- 
sentations of our forest and fruit trees of the temperate zone, excepting the ever- 
greens. Tbey are distributed among nineteen orders and fifty-two genera. 
They embrace tbe Oak, Willow, Poplar, Magnolia, Sassafras, Buttonwood, Tulip 
tree, and also Pyrua and Prnnvi, to which our best f mil treis belong; and in 
addition a few semi-tropical forms, like the Fig, which now grows wild in Florida. 
Of Prof. Ltsquereus's lint of fossil plants frnni the Dakota, tifty-six per cent, of 
the genera are identical with those now living east of tlie Rocky Mountains, in 
the temperate zone of the United States. To this must be added twenty-four per 
cent, which are apparently identical, repreiiented by Populites, Betulites, 
Acerites, Negundoides. Laurophyllum, etc. Of the remaining twenty per cent., a 
few, like the Fig and Cinnamon, are now living in tbe tropics, while a few genera 
have become extinct. 

When we examine the species under these genera, we find some exactly identical 
with those now living, and many others apparently so. Snitnfrai afflcittale, now 
the only species growing in the United States, wits first discovered in the Dakota, 
by tbe writer, andnajned by Prof. Lesquereux, S. Mudgii, but on careful examin- 
ation by him and Prof. O. Heer, the identity of tbe Dakota and living species is 
well settled. This species, and apparently other species, have been found in 
Greenland, and oue closely allied to it in Europe. Fagn» poli/r.lada, of our Dakota, 
"is an exact representative of the only species of beach in America." Pereea 
Sternbergii from the same deposits coraparea closely wlik P. griilUtimn of 
Cuba and Brazil. Others, like Cinttiimomum SchtUEhzeri, though not coming down 
lo the present lime, hold their specific characters, from the early Crelaceima of 
America to the Miocene of Europe. 

The Conifers show even a stronger persistence in retuning their charucteristtcs. 
Baporta and Marion, in their Flora of Gelinden, .-.peaking of Pinii» (/•lenitedti, 
which is found in our Dakota and in the Upper Crelaceons of Greenland, say, 
" This species does not differ in character from the living Mexican species with 
qninate leaves." Bcquoia giganlea, our big redwood of California, is recognized 
as the S. SlemberffU of the Miocene, found al Disco. So iVs'/uoio fagiigiala in the 
deposits of Kansas, Moletin and tbe Greenland upper Cretiiceous. is considered 
by Lesquereui very nearly the same as S. condilii, fossil, and the living S. gig-mlfn 
and S. nempervfeTui 

Prof, Gray expresses his idea of the close resemblance in tbe following terms : 
The twigs of the Sequoia in the Eocene, are '' so very like .S. gignrUea of the 
Sierra Nevada, that if such fossil twigs, with leaves and cones, bad been dug 
up in California, instead of Europe, it would confidently be alBrmed that we h&d 
resurrected the verltahle ancestora of our gisnt trees. " 

The Baid Cypress, now our only living species, has a close ally in the fossil Olyp- 
ti-mlrobun ; "a sort of modified Taxoilium, ubont as much alike as one species of 
redwood is like another," 

As the Conifers are a very old family, coming down from the close of the Silu- 
ilan Age, this resemblance and persistence of features doea not impress so strongly. 



But It must be borne In mind, that neither Sequoiit aor Taxodivm buve been fuund 
ID any part of the globe in formBtions older IhiLQ our Cretaceous. 

The flora of the Dakota in more nearly iillied to our living trees than to the 
fore&ts of Europe. That quarter of the globe baa no Hagnolio, Liriodeodron, 
Liquitlamber, Saseafras, Coffre tree {Ogmru-eladvs) or Walnut, yet all are found 
living with us, as well as largely rejireBenled in our Dakota foaaila. Euro] 
bas no Catalpa. but we have the fosBil PrfttnphpUum, which appears to be nc 
the same. 

It is Hlsd a fuel lit much InlAfesl io note that the proportion of apetalous 
polypetaluuH plants, of imperfect and perfect flowers, in Prof. Lesquereus's list,! 
very nearly the same in the Dakota i:ri>up as in our living flora. 

According to our preseut geological knowledge, ttie Ataerican lower cretaceow 
contains the flrst and oldest Dicotyledons. Future discoveries may give us a still 
further antiquity to our forests. But as the early Oretaoeous flora has been known 
for many years, aud curefully studied without finding anything of the same type 
in any of the otiler formaLions, it is very probable that we must date the origin of 
the Dicotyledonous plants with the dawn of the Cretaceous age. 

At the close of the Dakota epoch we know that a long period elapsed, estendiog 
to the close of the Cretaceous, duri ig which all portions of the United Btatesfrom 
the Atlantic to the Pacific, exrt|itiug a few islands, and probably the southern 
part ot British America, was under the ocean. It was the reign of the large 
fishes, sauriana, etc., found fossilized iu Western Eansas, Nebraska aud Wyoming. 
During this time the forests became locally extinct. But tbeir representatives wn 
iound in the northern regions In the Dpper Cretacei>ns, over estensive areas, that 
betoken a continent, or nt least contineotal islands. The leaves and other remains 
of the forests occur in Ainska, near McKenzie river, North Somerset and Oreen- 
land \ and undoubtedly at intermediate potnts. 

These facts, and the strong resemblance between the floras of the Dakota pei 
and those of Alaska, McKenzie and Greenland, together wilh their common allia 
to our living forests, justify us in concluding Ibat the TL'getaiion of our lowest 
Cretaceous slowly migrsled ; and, Ibe climate in the northern regions then being 
like tliat oi Virginia and tbe Caroliiiaa at the present day, It overspread a large 
extent of the northern regions, far within the Arctic Circle. When in the Terliaty 
times, the sunken continent arose agiiin, the flora returned to its former home. 
As the Rocky mountains arose in the Eocene It came back by the way of that 
backbone of the continent, and Ihence spread over the whole of the temperate 
zone of North America. Tboae with a preference for mild winters indiiied 
the western slopes, and others took tbeir way toward the East, as Prof. Gl 
has narrated. Many small shrubs, protected by the targe trees, went and ci 
with them. 

■ When we consider the long periods covered by the Cretaceous and Tertiary 

■ ages, the rate of migration may have been exceedingly slow. If we allow a 
H century for a hie generation of each forest, the seed of tbe trees need not have 
H been carried mure than a single mile in a single generation. Thus slow bBl 



ropdH 

I 



I 



sn- 



BTBie 
dt^_ 

^4 




I 



INTERNAL HEAT OF THE EARTH. 

By Prof. B, F. Mudi^e. 

We frec|itently nolite, in newKpapera and popular treatiaea on geology, the tUeory 
Btated, in Ihe most deliberale manner, aa If it were accepted by all acientiflc men, 
that heal rapidly and regularly increaaea from the surface to the center of the earth. 
They tell us that at the depth of twenty or thirty miles, and from thence to the 
center, the whole mass of the globe is in a fluid, molten state, having an inteosity 
of heat which even the imagination of the chemist can hardly comprehend. This 
theory ia based on the hypothesis that, starting from the surface, tlicre is a rou- 
atant and uniform increase of heat, at the rate of one degree F. for every forty-flve 
feet in depth. This would give a temperature of 212", or that of boiling water, at 
little more than a mile. Aa iron melta at 8,000°, that temperature would be reached 
at twenty-five miles. At a depth of about fifty milea a heat would be found, auffl- 
cient to melt the most infusible rocks. Most of our atrata, like limestone, would 
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!r of the earth, by the popular 

o melt any combination of 
Some obaervalions 
LB degree for every thirty-lwo feet. This would 
surface of the earth, the crust thinner, and the 
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yield at a leas heat. At the c 

«OO,0OO<', or eighty-flve limes greater than Unit required ti 

natural elements {e.vcept platinum) found ii 

make an mcreaae of heat equal ti 

place the molten ocean nearer tb 

beat at the center more intense. 

This theory was advanced by some of the early writers, on a limited array of 
facts, and a narrow comprehension of nature's laws. We know of no geologist of 
high standing at the present day who sustains this theory. 

The firsL and great objection to this hypothesis lies in itsopposition to well. known 
chemical laws. Every chemist who fuses metals in the laboratory, and every fur- 
nace-man in our iron, zinc or copper foundries, knows that when he has raised his 
crucible, or furnace, to the melting point of any metal, he can by adding fuel raise 
the molten material to far hlijbcr degrees of heat, but if he throws in pieces of the 
unmclted metal the temperature will not rise beyond the meUing point, till the last 
ounce has become liquid. Thus, lend will melt at 635°, hut after melting, its tem- 
perature can be raised hundreds of degrees till it boils, or even becomes vapor. 
But it when the lead has just reached the niL-lting point, tiara of lead, or even shot, 
are added lo the lic)uid surface of the furnace, the temperature will be constant at 
633', This rule applies to all known aubatancea. It is often seen in the fumiliar 
example of water. So long aa a, fragment of ice reuwina in our kettles, no fire will 
taise the temjterature of that Quid alxivc 32". Apply this simple chemical lest, and 
It at once settles this question, that ibe interior of the earth, If liquid, cau not be 
shove the melting puiot (7,000°) of the most refractory portions of the earth's 
(irust. If the heat of the interior exceeded that point, this thin crust, whether of 
twenty-five i>r one hundred milus, nould be immediately melted into the common 
mass, and we should not be here to-day to discuss tts plausibility. 

Still, It remains to consider how far we have any data to fix the rate of increase 
of heat, and at what depth the crust of the earth may be lu a meltul statu. Let us 
look at the facts on which the theory of a regular and uniform increase of heat 
downward, is based. 

I'rof. Wm. B. Rogers, on examiuatirin of tbe coal mines of Eastern Virgiuia, 
computed tlie increase at one degree tor every siKty feet. In Ibe United Copper 



TtMNHAGTIOlrB Ol^ THK KavSAR 



Mines of Corn wall . 1,201 t«ct dLVp, the increase is about half si> much, or thirty- 
feel to a degree of heat. At the coal mine at Ravin, France. 5UT feet deep, 
crease ib one degree for every fifty-five feet. At another coal mine in lb 
CoUDIry, at Castellan, 630 feet deep, r>De degree to forty-one feet. At am 
Littry. 325 feet in depth, one degree for thlrty-aii feet At u coul mine at 
LaocBshire, Sngland, 730 feet deep, oue degree for each fortj-eigbt feet, but 
from a uniform rate of increase at various depths. At the coal wIdc near Stindt 
land, England, 1,5^ feet deep (going 1.500 feet deeper than the sea level), the 
crease is one degree in sixty feet. At. the Dolcoath mine, ComwuU, 1,381 feet deep, 
ouo degree for every flfty-four feel. But the mine at Bechertg)uck, Saxony, calls 
for particular attention. The whole depth is 1,446 feet. For the first 230 feet from 
the Burface the increase of heat la at tLe rate of one degree for every 175 feet. For 
the next 316 feet, one degree For each sixty-four feet. For the next forty feet, 
about une-tliird of a degree. Then for 280 feet, one degree for each sixty-seven 
feet, and for the remaining 3U6 feet, one degree for sixty-five feel. Thus we have 
five difierentrateBof increase iu one mine, theeztremeebeingone degree fur 175 feel, 
and sixty-fouT feet, or a variance of 275 per ceuL This shows that in this mine— 
a very deep one — there is nosystemaiic rule tor the increitseof heat with the depth. 
It nill be noticed, also, that the extremes of variation are included in a depth of 
653 feet. As this is a variation caused by local influences, ni»y not the heat 
other mines be also owing, in a greater or less degree, to local causes ! The 1< 
and silver mine of Kurpiuz, in the same eonutry, shows a similar example of 
ation. The mine is 1,083 feet deep. For the first 413 feet the increaseis one degree' 
for each thirly-ona feet. For the next 273 feet it is at the rale ot one degree for 
each forty-three feet; and from theuce to the bottom i)f the mine, 377 feet, at the 
rate of one degree for fifty feet. Here is a variance of sixty-one per cent. An in- 
creasidg ratio, but not a, uniform one. In the immediate vicinity is another mins, 
Junghoke, where the increase Is one degree to 102 feet. 

Springs in mines, and more particularly artesian borings, which have been caiTied 
to great depths, have been quoted to show the same law of increase. The resultfk' 
of the observations are far mure variable. 

In a spring in the mine of Eurpinz, 634 feel deep, the increase is one degree tot 
each niueleen feet. At Westphalia, in a well 3,200 feet deep, the increase la olW 
degree for fifty feet. At Yakutz, Siberia, in a well 407 feel deep, Magnus found ^} 
gain of one degree for each twenty-seven feet. Other places in Siberia show thi 
the increase varies from thirty to as low as fourteen feet to tacb degree. 

The springs in the lead mines at Paullanen, Brilany, show an increase varying" 
from eighty-two feet to 351 feet, !d one degree of heat. 

At an artesian well near Berlin, 676 feet deep, there are three degrees of ratios a^ 
increase, being one degree for twenty-eight, thirty-five and thtrty-six feet, respoc- 
tively. In America the artesian wells are equally at variance with any settled \uw< 
ot increase. At New Brunswick, N. J., at a well 3Q4 feet deep, there is 
crease of a degree for every seventy-two feet. At Charleston, S. C, 910 feel faU 
depth, a well ^ves one degree to each sisty-four feet. At Counelsvillc, Ohio, 
feet deep, a boring gave one degree to 120 feet. Another at the same town, 
feet deep, gave no increase. A well also, near Chicago, about 1,303 feet, shin 
" no appreciable increase of heat." 

The Artesian well in the State House yard, at Columbus, Ohio, 2,575 feet deep^.l 
gave a degree for every seventy-one feet. At Louisville, Ky., a well 3,086 feet 
gave a degree to seventy-four feel. The well at St. Louis, Mo., the deepest in- 
America. 3.848 feet, is the most remarkable. At 3,029 feet it showed a nearly 
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form increaec of fifty-seven feet to a deRree, but for Iho romiiiiiing 814 feet it de- 
ennwrf two degrees, or a loss of a degree for cacii 407 feet 

If this ruli: of a regulai 
that the waters of ilie oce 
its depths. But no such i 
sen soundiDgB show a sta 
nearly all the facts i 
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of liest were a reliable one, we might expect 
an would Hhow a large increase of heat as wo puuetruto 
esull huB been liiscoTered. On the liontrary, nil our dpep 
.e of temperature adverse lo this theory, Accurdlug to 
possession, instead of ■ llieoretleul rate of incrcFwc, there 
steady and somewhat uniform decrease, bo that the bottoms of the great uceanii 
are near the freezing point of freah water. The soundings on the Telflgmph I'lii. 
lean, in the North Atlantic, sustain this, as the water woji usually, at the bottum, 
below 40°. Off Ibe coast of Norway, lat. 7B° 17', long. VA" 53' E., the tempcrnlure 
at the bottom, 9,000 feet deep, wus 33' and 33". whili' llie Murfaci; van 41°. The 
onmerouB soundiogs, both in (he Atlantic and Indian uceanx, liy ihe Challenger, 
show that all the di'ep portions of these oziant were of a uniform eold leiiipera- 
tnre, much below that of the surface. But Ihe rocks uaderlying the gn-at ocesnii, 
twenty and thirty thouBund feet, are so much nearer the h'ft rcgionii of ilie eurtli, 
that they should, if the popular theory Is true, be far above the avt^rage leiiipent- 
tnre of the surface, if not to a high, almost boiliag degree. 

That the interior of the earth has a higher t^oiperature than the rurtaet 
^peai« to be cenaio, but that a moderately high percentage "f il Is in a mulirn 
sustained by science. The examples we have giren. and many more of 
a simDar character might be added, show that there i» no regular rule which will 
^ve OS even an approximate knowledge of the heat of the c«at«r of our glolxr 

Some very valuable scientific iavestigations were made maoy yesrs ago. by Pro4. 
Hopkins, of London, in relation lo this question. Hiscooflnritm wa«, that the (.-mat 
erf the earth was not less than eight hundred miles in ihlckneai, and Utal ibe fluid 
portions of the interior, were little, if any, above the melting point of refractory 
rocks. 

Sir Charles Lyell, in Principles of Geology, nays of the Oneurf of tlu inlenac tn- 
ereaae of be«I toward the interior of the eartb, " It seem* wboDy inraariMmt witli 
Ibe laws which rouble the circulation of beat tbraagb fluid bodies. " Tbc lldU 
P«tioi» under Tokanos mast, therefore, be regarded a* esceptioaat sad locsL 

Vwol. J. Le CoDle, in bis recent work, sayt, we maK baae oar geology oa Mb- 
Mamially a ioti<l globt Prof.i- D. Daoa. in Ua last ^Hiomoi ibc Deaeattof 
Otolofr. lakea abonl Ihe tame conclnaioa. 
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becD removed to the present lodian Terriioiy. Mr. McCoy waa * miMiomrr 
Ibe Wabaftli mid St Joseph rivers, id In<liwi& and Hichigna, le earl; me the year 
1&I7. Eipenence bud laugbt him thai contact «ilh frontier while nieo, gatlicriog 
in uiouod htB missioDarj stations, resnlted in undoioj; the work of edocalioD and 
arilisation wliicli he and his associates bad (or s Lime accoiD[>lished witb tbe In- 
'liana. He became impressed with the opinion that their removal to n remote lerrilo- 
r; would enable the misaionar}' work I o have Ihe full effect of christiantziDg and 
civilizing the Indians. Be petsonallj presented hie views to Secretary, John 
C CiilhouD, and to Presidents Monroe and John Quincy Adama. all of whom ap- 
proved the scheme, and commended it to the action of Congress. After its adop- 
tion, yir. HcCoy was made the agent of the Government, in the assignment of 
reservations to the several tribes. In the performance of all that work. ; Ent of 
.'lecQTing the adoption of bia scheme of the policy of the Government, and then of 
per^aally effecting tbe removal and e^tahlisbiug his missiunary stations among 
the Indiuns, Hr. Mc('(iy displayed tbe character of a true Christian hero, the like (rf 
whom, a seems lo me. we have scarcely had upon Kansas soil since his time. The 
simple narrative of his labors, and of those of lits co-lahorers, David Lykins, 
.lulbsm Meeker, and Robert Simmeiwell, aiiciinCained in the volume entitled "Tba 
Bislory of Baptist Indiau HissiouB," published in ltj40, presents examples ot won- 
derful Cbnstiun /.eal. Considenug thai the work done by these men related IQ- 
efforts tor theciviljzalion of people of the American aboriginal race, and that tj 
work pertained to Kansas, an appropnnte subject of investigation is here suggested^ 
ID the anthropological department of Ibis Aciidemy. 

Mr. McCoy made Ihe survey of the Delaware reservation, in the months oC] 
Octot>er and Niiveiuber, 1830, The tlag-sIaS at Fort Leavenworth was made tl 
initial point of the northern boundary line. Tbe Fort naa then merely a militarj' 
canlonmeni which bad been established five years before. The line was made to 
take a direction west by north for a distance, su as to give tbe Delawares an outlet 
to the buflulo plains, shunning ihe then Eaw reservation, afterwards the Potta- 
watomie reser* alion. Thence thi- line was extendeii due westward, till it reached 
a distance of 300 miles from the Missouri river. During the prosecution of this 
surrey Mr. He Coy's party encountered two of those sand and charcoal stormB, not 
luicomwoD in tbe early days of Kansas, but now never occurring in tbe older po^ 
ti<'n» of the State, in which Ihe air became so filled with dust snd tbe remains of 
recently burnt praine grass that almost tbe darkness of night came on at midday. 
He saw and described Ihe Great Spirit Spring, and tells us that the name Wa-kou-tia 
IS a term of the Kansas Indian tribe, meaning Great Spirit Spring. He examined 
tiiesulines of tbe Solomon and Saline river country, and otherwise made lussarrej 
oDe oE much value in a scientific point of view. 

This historic:tl explan.ition has been made because the facts mentioned have 
scientific beunng ; and they may nut be known lo all, as the book in which thi 
have been found has long been out of print. 

In respect lo the Fort Leavenworth mounds, Mr. McCoy says t 

" The iincient artiticjal mounds and fori ili cations, so common in the Westera 
States, are seen less frequently as wc go west from the Mississippi river, uid they 
Uisappesr in the prairie country original to the Indiana, About a mile west of Port 
Leavenworth, on a hill which commandsM fine prospect in every direction, we discoT* 
ered eight mounds near to each other, which from their relative poitiiion and theli 
structure, attracted our particular atleniion. They were about twenty-five feet 
diiimeter at base, six of them nearly in a direct line, about thirty feet 
and tbe other two were on each side of the line opposite to euch other 
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center. They were composed of sluDes and earth ; the former placed in a ciKle. 
One of these mounds we eicartiled, and in the hollow within the circle of stones 
we found a few human b'tnes, some of which had belonged to adnlis, and others 
ki children. Exc:eptiDg ibe pieces of the skulls, they were so much decayed that, 
with the assistance of Dr. Bice McCoy, and Dr. Bryant, snrgeon of Fort Leaven- 
worth, it was Diit easy to discover to what part of tlie human l>ody tbcj b<?looged. 
They had been nniier the action of Arc, a ad were mixed with charcoal, burnt 
earth, and stoDes that had been heated with Are. It appeared that after the bodies 
had been subjected to the action of &re, without being i^ousumeJ entirely, they 
were covered with earth. 

" Borne Indiana on the Columbia river burn tlieir dead ; but whether they leave 
an; portion of the bones iu the place of burning, I have not been inforuied. The 
place where these mounds were erected, and their internal appearance, favored the 
conjecture that human sacrifices bad there t>een offered." 

As regards the recent examiuatioaa of the mounds, they have been only partial, 
btit have been sufficiently prosecuted to demonstrate the correctness of Mr. 
McCoy's observations, and to warrant the liellef that the mounds belong to the 
works of the true mound builders of North America. 

In June Jast, in company with Mr. Henry Kuhu, of Lcavenwortb City, I visited 
the location. We drove from the Fort, up Li>, uad along the beautiful road-way, 
known aa tbe " Sheridan Drive," which passes along on the top of that extension 
of tbe Pilot Kuob ridge which circles along the west line of the Hililury Reserva- 
tion, about one mile westward of the Fort. We found six mounds near this road, 
one on tbe west side of the road and five on the east side. At a more recent visit. 
made in tonipuny with Dr. R. J. Brown, of this Academy, Dr, B. E. Fryer, of 
Fort Leavenworth, Mr. R. N. Hershfield, and others, a seventh mound was seen ; 
perhai>s a quarter of a mile remote from the first six mentioned. The latter are 
in an irregular line, generally about forty feet apart. They are about twenty. live 
T01-& at the base, and are quite flattened, none being more than four or five 
height. Tbese mounds as seen do not exactly correspond in number and 
position with those described by Mr. McCoj, and other observations will be neces- 
sary m order to identify the particular mounds. 

At the TiMt in June, an excavation was maile into one of the mounds. The esca- 

itiou was commenced at about the center of tbe top. and an obloug opening made 
towards the circumference, abuul two and one-hiilt feet in width, and f<iur and 
one-half feel in length, and exiunding to the t>ottom, about four feet. Stones pro- 
jected from tbe top of the mound, and stones of al! sizes were closely intermingled 
with eartb <o tbe depth of about two feet, causing much labor with pick to proceed 
to that depth with tbe digging. After tiiat, soft earth, easily thrown out with the 
spade, was found, to ne»r the bottom, when some more atones were found. 
These had marks of fire, as did also the earth in some places near the trattom. 
Fragments of bon;:s were found intermingled with the stones and earth near the 
bottom. Tlie fragments are here eshibited. Snme of them appear lo be somewhat 
charred. Some pieces of skull are evidently human remains. Tbe others may 
be. But here is a fragment of deer horn, appareutly partially charred. One tooth 
thrown from tliis mound, now in the possession of Dr. Fryer, was identified by hira 
U a human tooth. 

the more recent visit spoken of, another of tlie mounds was opened in part. 
mound exhibited at tbe lop an elliptical boundary line of projecting poinle of 
IS ; tbe ellipse measuring twelve feet by nine feet in its axis. No stones ap- 
9d at the surface, except in the curved bounds of this ellipse. The 



was mode tbrongb one end of ibiB ellipse, sod aa bregnlarly laid Blone wall vu 
found exieading frum the top of the moond to the bottom at this place. The pnr- 
tiol I'xcavation madi^ indicated that sacb a wall followed the elliplical Hue ut pro- 
jecting stoiieB aruiiDd the roiiund, iDclosing a raasa of earth nithin. Near the bottom 
Ht the place opened was found, extending inward from Ibe wall tonaTdB tlie cesi 
of the moimd, a vault-like opening. This, however, may have resulted acciil*aU| 
by reason of the immethodical uiUDDer in whioh the wall wa« lud np. No bin 
reuaiSB or otber relicti were found in making this imperfect eiamination of t 
moand. 

It wax Imped that opportunity would admit of a more thorough examinalloa'] 
the Fort Leavenworth mounds. Yet, while what has been done affords n 
fur but little addltii'n U' lixe contribatloos of scientific knowledge brought inatlf 
meetings of Ibis Academy, wliat is here presented may prove of servi 
to inves ligations yet to be made in the direction of determining to what t 
the works of tbe mound builders esiat in KansaB. These mounds are, it tell 
lievi-d. Ibe only ones yet seen in Eiinsaa, of which auy recnrd has been made. 



ON THE DERMAL COVERING OF A MOSASAUROID 
REPTILE, 

{LiiMlon dgFpeiar Cope.) 



By Prof. F, H, i 
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Tbe geological section of the Kansas tiniversit}' scientific expedition 
charge of Prof. B. F, Mudge and tbe writer, examined with care a portion of ■ 
liinc-gray shales and the yullow limestones along the Hackbcrry creek. In E 
county, Kansas. These rocica belong to the Niobrara group of tbe crelac 
tion. The locality had been previously visited by several parties of geoloj 
explorers, who bad obtained from it many valuable fossils, and it was bard 
expected that lie gleanings from a field so thoroughly worked would contain any- 
tliing of unusual value. But the frosts and rains of a single year had exposed to 
view many remains of fishes and saurluns, and our labors were unexpectedly aiid 
abandanCly rewarded. In less than throe weeks, 41 saiirians, IIT fishes, and 6 
pterodactyls (Pteninodonts) were discovered, many of them in almost perfect con- 
ditinu, and all of ihem of sufficient value to justify their transportation for a 
distance of 800 miles, to talie their places in tbe cabinets of the University. 

The most valuable specimen was a saurian, found in tbe yellow limestone, by the 
writer A single vertebral bone whs first observed, on June 171.h, upon the blue 
shale at tbe bottom of a narrow ravine. No further remains were discovered until 
the following day, when a systematic search was made, in company with my assist- 
ant, Mr. L. L. Dyche. We soon detected a second bone, this time one of tbe 
phalanges, lying loosely upon the side of the ravine, several feet iib'>ve the first 
bone, and a little farther up the ravme. In a few moments more the bead of a 
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IS obacuraly seen In the (aoe of the solid limestone, aboat raght feet frum 
top of the ravine. An hoar's work served to detach a block of rock conluning sey- 
eral vertebra; and other bones. While removing the superfluous muteriul from this 
block, in order to facilitate its removal to camp, a fortunate stroke of the hatchet 

revealed a peculiar reticulated surface, several square incies Id extent. The tboogbt 
instantly flashed upon my mtud that here was something which had never before 
been seen by human eye. The eonclusion was irresistible that the reticulated) 
surface waa the fossili?^ covering of the skin of the saurian, so perfectly pre-) 
served that evei? scale was distinctly visible, its outline clearly marked, and il 
elevated central line, or " carina,"' unmistakably indicated. Although, aucoi 
to Prof. Dana's time-ratios, a period of live million years must have elapsed sincB; 
this saurian swam in the shallow waters of the cretaceous seas of Western fiansaa,; 
yet each individual scale exposed to view was as perfectly preserved as if the anil 
had but yesterday died. 

Prof. Marsh, of Tale College, some years ago described the lai 
or scutes, belonging to other mosasnuroid genera, which, as he w 
to be mainly confined to the neck and throat." But, so far as 1 
nothing has been hitherto known of the general covering 
body in any genus, and nothing whatever of the dermal covering in the genQS-' 
Liodon. It might have been expected that this covering would be foond 
to consist of larger plates, like those of the alligator and crocodile. On the con- 
trary, it is composed of small scales, much resembling in size, shape and arrange- 
ment, the scales of living Ophidians. Dana, in his Manual of Geology (Sd 
Edition, p. 4H5), speaks of the 
comparison is strengthened when 
almost an exact pre figuration of 
ledges within which these 
view appeared to be on tl 
body, but another email are 
scales discovered were on tl 

them except in one or two spots where a bone had, by pressure, been forced through 
the dermal covering. The original surface exposed was afterwards increased in e. 
tent, until a total continuous area of thirty-three and one-lhird square Inches wi 
uncovered. This surface contuins an average of ninety scales to (he square inch, or > 
a total of 3,000 scales. These are all preserved upon a sinjjle block of limestone, i 
which also contains several vertubrte, phalanges, and other bones. A comparison 1 
with Che scales of the living rattlesnake of the plaiau (Crolalug conJ!iujUu» Sb,j),M 
indicates that the scales of the saurian were somewhat smaller than those of t 
snake, wliich, in a full-grown " rattler," average eighty to the square inch, i 
of ninety. 

On the day after the discovery of this dermal surface, I determined to obtain tl 
remainder of the saurian, which was imbedded in the solid rock. It wast 
to remove eight feet of superincumbent material before the proper level o: 
zon" was reached, and also to undermine the specimen, in order to secnre thftV 
remains in their original position, and, if possible, to expose a larger portion of tbe 
dermal covering. After three days and a half of hard labor, by myself and two U- 
slstants, we succeeded in removing one large slab, flve andone-hatf feet, by two and 
one-half feet, and six inches in thickness, weighing 500 lbs., and two smaUer slaba, 
each containing the bones of a bind leg and foot. The large slab was found to c 
tain dorsal vertebrs, ribs, and pelvic bones, in perfect preservation and appai'ei 
without distortion. Il also contains one of the forward limbs, or hands, lying o 



"snake-like reptiles." Thia 
I found that their dermal scales 
e of the rattlesnakes which infest the' 
re found. The scales first exposed 
portion of the ventral surface of thS: 
found not far from the pelvic bones. All the 
surface of the body, the bones lying above 
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deroeath Ihe ribs and vertelirro, wilh, 
tbe bones innatui'al positkiii. Intbis 
hand there arc forty-seven of the 
lioiu'-gIaas-shii|>ed bones of the palm 
and fingerB. the five series conaiating 
reapectiYely of twelve, eleven, ten, 
eight, and six bones. The terminal 

r twelfth bone of the llrBC series ia 
very minute, and triangular in shape, 
>re exactly, shaped like the half 
of an hour-glass. 

No attempt has jet been made to 
enpose the dermal covering con- 
tained in the large slab, and it is 
exceedingly doubtful if anch an at- 
tempt would prove Hucces.ifii]. The 
bosen imbedded in thta slali, and 

iw brought out in relief, are not 
their natural position, except 
those of the baud above men- 
tioned. Only two of the twenty 
vertebne, which are seutlered over 
the slab in all positions, remain 
united. The dozen ribs are va- 
riously dispoaed, and one of the 
thigh bonea occupies a apot not far 
from the center of the lower margin 
of the alab. The appearance ia very mucb 
as if Rome niore powerful HBurian or ahsr 
had devoured the flesh upon the larger 
bonea of the victim, leaving untouched a 
portion of the s.kin of the lower surface 
of the body, and one of the front paddles, 
which probably did not contain much mate- 
rial for the gratification of hifl appetite. 

In regard to the generic determinalion 
of this saurian, 1 can only aay, thai of the 
three well marked genera of the mosasau 
roid reptiles of the Kansas cretaceous, the 
specimen seems to agree most accurately 
with Liodon Owen {Ti/lnatnirat Marsh). 
This genus ia indicated by the liroad neu- 
ral spines, and by the fact that the number 
uf boni^s in the first di^t of the paddles 
is the greatest. The specific dctprminii- 
tiun given in the title of this paper will 
probably be found to be correct. The 
specimen appeara to be a amull-ai/ed in- 
dividual of its speciea. It is possible that 
the species may prove lo be mieromus in- 
stead of ilj/tpdor. 
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Id tlie plaies which accnrnpuny this article, the dermal Bcales are representedi| 

juttnrai lae, and the slah coDtsining the honea is reduced to ojie-niiUh its 
dimenBious. 



THE lOLA (KANSAS) MINERAL WELL. 

By Prof. WiLtiAM K. Kkdzie. 

At the rec[ueat of the proprietors, I visited this intereating phenomenoa during 
the month of June, 187G, for the purpuee of collecting & supply of water for* 
thorough analysts. The Sfvcalled " well " is, as is well known, simply an old bor- 
ing by coal prospectors. Its total depth is 736 feet. When at the depth of 636 feet 
the diamond drill wiLh which the boring was made, suddenly dropped some twenty 
inches t.hrimgli an apparently vacant seam. A violent upward rusli of water and 
gas immediately began through the tube, and with more or less irregularity haa 
since continued without cessation. The boring is tubed to ibe depth of 149 feet 
only. The water is eipelied by the elaalic force of the gas in very irregalw pulsa- 
tions, at varying intervals escaping alternately first with great impetus and then 
with a succession of fainter impulses. The sections of the core obtained d 
the boring present, when arranged in order, a most interesting view of the g< 
ical section of this region ; especially instructive as it occurs over the Lower C 





Academy op ScncNnR. 



Meaaure arett o( tbis State. Thu water of the well is, of course, largely charged 

with miceral mailers, a portion of which being held in solution by the free car- 
bonic ticid with which the water abounds, is deposited as a thick sediment upon 
allowing the water to stand for some time freely exposed to the open air. By 
rei>cated imd careful ex|)eriment8. I determined the temperature of the water to be 
uniformly 61° F,. as from the great depth from which the water rises it eihibita 
little or no variation in temperature through summer or winter. A. full analysis of 
the water presents the following nisuli" : Specific Gravity, I 0138. Temperature, 
61° F. Total Mineral Matter to I he [mperial Gallon, 1100.081 grains. Carlionic 
Axiid Gas, 146. S81 cub. in. 
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The results of the above analysis have been in all cases duplicated, and in many 
cases triplicated. Like the product of all mineral wells, this water of course varies 
somewhat, withm slight limits, in its composition. Thus in the water examined 
by me there was absolutely no trace whatever of sulphates, whereas I observe that 
Prof. O, E, Patrick, in bis pai«r read before the Academy last year, re|>orta the 
presence of a very small quantity of Sndium Bulphute. I notice, however, that 
Hr. Patrick also reports in his analysis an appreciable qunntity of Ferric Chloride 
(Beaqui-Cliloride of Iron). If tblN B:i1t of iron is indeed present in tills water it is 
a most remarkable fact, as there is no well authenticated analysis showing its esist- 
'^nce in any mineral spring in llie United Stales. Hy own analysis indicates no 
such condition, the iron being present in the wuter analyzed by me in its usual form 
in all mineral waters, viz., held In solution as the Bi-carbonate. For the purpose 
of comparison 1 give below a tabular view showing the composition of the lola 
water us contrasted with that of two of the most noted of the Saratoga Springs, 
the " Congress " and the " United Stales :" 
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TrANSACTIOWS fiF THE K"aN8A8 



The Iodide and Bromide of Sodium, thougli in minute arooant, are preseQi 
appreciable quaDliliea iu the water of the lola well, and to tlieir InBueDce is un- 
doubtedly due muth at the asHerted beneflcial effects of this water npoo acrofuloua 
anij other allied difficulties. The Carbonic Acid present in the lola 
siderably leBStlian that afforded in the waters of the Sitratuga Springs, though aa 
abundance is present lo remove, by its siiaikling lufluente, iuu(;b of the disagree-i 
able flavor of the water, nhich otherwise, from the large amount uf mineral 
present, might prove somewhat unpleaannt. 

The gas, which is thrown froin the well with such force and in such quantity, is 
almost wholly made up of Light Carburetted Hydrogen, commonly known as 
" Mxrsh Gas." From its very slight solubility (1 part in 37 by volume, Storer), it 
of course exists in very small quantities only in the water itself, though 
stantly bubbling up through it. Notwithstanding the views of many abservera 
and writers, the escape of this gas In such abundauce from this well is neither 
anomalous nor startlingly unusual. It is no uncommon occurrence in niniiy portions 
of the country in sinking similar borings for coal, salt or oil, ti> find this gas and' 
denly escaping with force sufficient to stop or reverse the engine. Thb Light Car- 
buretted Hydrogen is productd in immense quantities in nature from the alow de- 
composition of all deposits of vegetable matter, and frequently escapes naturally in 
great abundance. The l:irge supply of this gas near Fredonla, N. Y., by which the 
entire vllliLge is lighted, is too well known to need comment here. Near Oberlin, 
Ohio, Is a spring from which I liave frequently discovered the gas escaping in great 
quantity, forming, when liglite'l, a flame of large sl/c. Kcar Kanawha, Va., and 
at many other places too numerous to meutioa. this same gas has been known to 
escape for ycure without cessation. It is this gas which constitutes the dreaded 
" fire damp " of our coal mines, the cause of all the i errible disasters and expli 
with whi<'h the history of ciml mining is filled. Points from which it escapes 
much the same manner as Ht lola, without the efflux of water, ore 
miners as " blowers," and are liable lo suddenly appear at any time upon opi'ning 
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Nor, upon the other hand, is it at all necessary, in endeavoring to explain the origii 
of such large quantities of this gas as escape from the lola lioring, to resort lo 1 
popular hnt very improbable hypothesis of the decomposition of the coal itself 
the agency of heat ; especially inapplicable to this unifonnly undisturbed portion 
of the Lower Coal Measure of Kansas. There is no evidence to show that this va- 
cant seam of twenty inches encountered at this great depth was originally occupied 
by a coal bed at all, and such a supposition is not in any way essential. There can 
be no doubt hut that this opening, whether produced by flexure of lower strata or 
otherwise, communicates Isti-rally with a very large tract of coal-bearing forma- 
tions, possibly with a good portion of the Western Interior Coal area. And when 
we remember the fact that this Light Carburetted Hydrogen is given off in large 
quantities from many varieties of bituminous coal at ordinary Ump&rntwai, we 
need be at no loss to account for its appearance at this opening in such considers' 
ble amount. It is from this cause that the gaa accumulates in coal mines in such 
dangerous quantities ; and it is by no means Impossible that this lola boring may 
serve as the " vent hole '' for a considerable area of coal-bearing territory. This 
escape of Light Carburetted Hydrogt-n from soft bituminous coal at ordinary tem- 
peratures is of course a continuation of the original coal-forming process : a slow 
decomposition of vegetable matter under a very limited supply of atmospheric 
oxygen, in which the gaseous products are prtndpallv Light Carburetted Hydro- 
gen with Carbonic Acid (di-oiide), small porljons of Carbonic Osideand occasion- 
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illy still smaller quuntitiea or Tree Hydrogen. Tlie appearance of tlie Light Car 
Wretted Hydrogen in su lit'eral quamitiea al ilie loU well, as alao the composition 
j water brought up by the pulsations of Lb e gas iUelf, are bol.b uiattcrs of 
»ery great scientific inlereBt ; but neither their interest nor their import nnce are in 

ijuty way augmeoleJ by ascribing miraculous properties to I lie ooe or an anomalous 

origin to the other. 



THE INSECTS OF WALLACE COUNTY, KANSAS. 

By Prof. F. H. Snow, of the UniTcraily of Kansus. 

The Kansas University 3cieDtiSc ExpudilioD for 18TT, in chiirge of t lie writer, 
Mpent three weeks in camp along the Saioky Hill river, aliout one mile from Fort 
.WaUace. The elevation of ttaia locality, above the level of the sen is about 3,700 
ieet. Wallace county is the extreme western county of the Stale, along the line of 
ansas PaciSc Railway. The railway station is 420 miles, by rail, from Kansas 
City, and 218 miles from Denver Our collecting grounii was therefore very uear 
inter of the plains, or of what was once known as tbc Great American Desert. 
The expedition for iSlH spent one month (June 12th to July 13th) in Quve iind 
Wallace counties. Oove county adjoins Wallace county on the east, ami the alti- 
todeof the railway atalii in at Buffalo is about 3,300 feet above the level of the sea. 
As the two counties are contiguous, and as their faunal characteristics are appar- 
ently identical, the collections of both expeditions are combined in one lis). Bpeciea 
taken in Wallace county alone, are marked " W."; those taken in Oove county. 
alone, are marked " G", and those taken in both counties are not marked for 
locality. In tlie present paper, 1 include only the orders Ltpidopterit and Coltoji- 

My iissisiauts In 1877, were Messrs. Richard Foster and John M. Walker; in 
1878. Richard Foster and Louis L. Dyche. To Lbeir indefatigatilo induhlry I am 
largely indebted for tlie valuable results ot the espeditione. 1 lun also iudelited lo 
the kindness of Dr Jno. L. LeConte, of Philadelphia, for the dctermlDatioD of 
Coleoptera not previously known to me. 

LIST OF LEPmOPTERA: 

Pieris protodice Bd.-l.ec. G. 

NiUhdUIok Bd. W. 

Coitaa EuTythente Bd. 

Danait Are/iipjtut Fabr. 

Argynitii IdaSia Drury. Q. 

Euptoiela Ulaudia Cram. W. 

PhiiHiidm Than>» Drury. W. 

PhycimUt Ngeteu Doubl. W. 

Chriipla mterrogatio/ii» Full, v:tr. 'miftrnwiLinlner. 

VanMta AnOopa L. W. 

Pyritmeia Alalanta L. 

Pyrameu cardiii L. 



Paphia glyeerium DoubL W, 
Sati/rut Alope Fabr. W. 
T/itetahumuUn^n. 
Lf/f-Oeaa Mtiiani Edw. 
LyciVTta aomon WcHt.-Hen. W. 
Lycuaia Alee Eiln. O. 
PnmphUa Uaeca Bdw. 
Py^ff<t* teiaellata 8uiid. 
PhoUtDTa CatuUiit Cram. Q. 
Deiiephila lineata Fabr. W. 
Progerpinim gawm Sm.-Abb, W, 
.iffjwrwBp. Three untleaciibedapocies. W. 
Centra a. sp. W. 
Agrotii Baneyi Qrote, W. 
Aktia argiltacea HDbii. W. 
Plv»ia gamma Linn. W. 
Aeopia perpallida n. ep. Orute. This Bpuoiea has been deecribctd by Priif. '' 
Orote in the " Cauadiiui Entomologist" (Vol. X, p. 6B), a» follows : 

" Larger than oariTUi, with white eDcoudarJea. Primaries white, shaded with I 
iiuhrey and wilb narrow fuacoua lines. Basal line indicated ; anti^rior line upright, 
forming two large teeth ; outer line denticulate, outwardly produced opposite ths ] 
cell ; orbicular obsolete, reniform connolorous, obscured by a dark shade. t!ub- ' 
terminal shade line fuscous, even, continued to vein 7 from inlcrnal angle, above 
which it appears as ao inwardly obliqae shade from uusta to vein 7. A terminal 
interrupted line; fringes white. Hind wings while, very slightly soiled, with 
iliaeal mark and ia diBtinol line -, fringes white. Bentath yellowish white, shaded 
with fuscous OD primaries ; fringes whilr. Body whitish. M^patue Z 

'' The median lines on primaries are further apart than in cai'iaa. This speclM' 1 
was sent mo by Prof. Snow under the Dumber G04." 
Alaria gaurm 9m. W. 
EuLeueyptera cuviatiUi Giote. W. 
Lggi'aathiECia jaguariiM Guen. W. 
HeUoghUun paradoxus Grote. W. 
Tarache {actipeaiut Harvey. W. 
J)rasUria erichlea Cramer. 
BrotU vuineraria Hhbn. W. 
Catocala Siebi'aiikiB Dodge. W. 
Oaloeala amalitr: Hub, var. aui-u* Walk. W. 
Catocala Ilia Cram. G. 
^neda Howlaiuli Grote. W 
Slegatiia pumtuiiiiia Guen. W. 
Hamatapiii grataria. Fab, 
ConchylU Bidingiana Rob. W. Number 

LIST OF COLEOPTERA: 

Crhi' Duuihur" are llnjst nf rmtth^ checlt-lt«t,) 
ClClNDBI.ID.dS. 
1. AmMj/chil'i eyUndriformU 8ay. 
14. Uicindela pulcbra Bay. 
ISd. Cieindela leut^larit Say. 
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22. Cieindela purpurea Oliv. var. Audubonii Lee. 

25. Cidndda f<yi*7nosa Say. 

— . Oidndela venuaia Lee. W. 

27. Cicimlela fulgida Say. W. 

43. Cieindela cuprascena Leo. G. 

46. Cieindela aperata Leo. G. 

51. Cieindela puneiulata Fab. 

— . Cieindela mieana Fab. 

60. Cieindela eircumpieta Laf. W. 

CARABIDiB. 

73. Omophron teaaeUatum Say. W. 

134. Caloaoma aerutat&r Fab. G. 

141. Caloaoma ohaoletum Say. 

200. Paaimaehua elongatua Leo. 

201. P(i«i77ia(;At^« pt^nc^t/to^t^« Hald. W. 
318. Oalerita janua Fab. W. 

829. Caanonia Pennaylvaniea L. W. 

340. Loxopeza grandia Hentz. 

382. BUehrua linearia Lee. G. 

386. Axinopalpua biplagiatua Dej. G. 

393. Qlyeia mridieollia Lee, W. 

398. Cymindia brevipennia Zimm. 

461. Platynua extenaieoUia Say. W. 

463. PUtynua deeorua Say, W. 

498. Platynua nutana Say. G. 

661. Evarthrua aubatriatua Lee. 

618. Pteroatuhua aciiulua Lee, G. 

— . Amara sp. An undescribed species. W. 

694. Amara impunctieolUa Say. W. 

699. Amara fallax Lee. 

703. Amara eonvexaliec. W. 

709. Amara obeaa Say. W. 

710. Amara diffinia Lee. W. 
795. Chlcaniua tomentoaua Say. 
818. Craiaeanthua dubiua Beau v. 
824. Agonoderua comma Fab. G. 
871. Aniaodactylua aerieeua Harr. G. 

916. Selenopliorua pedicularta Dej . 

917. Selenophorua troglodytea Dej. G. 
928. Hai'palua cahginosfua Fab. W. 
933. Harpalua eompar Lee. G. 

942. Harpalua ventralia Lee, W. 

976. Stenolophua cor^unctua Say. 

1080. Bembidium eordatum Lcc. G. 

1097. Bembidium intermedium Kby. G. 

HaLIPLII)^. 

1183. Cnemidotua 12'punetat'ua Say. 

DYTISCID/rf. 

1185. Breiea atictieus Linn. G. 
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1210 5L '*"'■'"' P«<'«'«« L«c. G. 

1236" n^^"^"^^'" »«*«'" •'««• G. 

12T9 yf*'""?""-"* riMluUUiu Bay. G 

1283 r"""*^*""* ?'•«>'«>»«» Say. G. 

»2»t." tC^"'"'-*'"'"'" Horn. G. 

1338. eor*?""**""* '^""*^"'*** A.ubc. G. 

1889. Bin^.4 <IYUINII>.K. 

.QQ »r . IIYDHOIMIILIDiB. 

^fi9 Jf:^^^^- ^^^^'^^t^* Sny. (J. 

•l^'^'^' ^;7,*^« •^nVl^/. Hay. O. 

l5^^' "!! *^^^*'*/^'''''»'«^'''' MelH. (J. Taken by 8. W. WiUiaton. 

HT.MMIYMNIDA. 

1712. '^^^^yponis e/iryn^meUnus Li mi. G. 

;^77l. OreophUua vUIoshh Umv. 

^. /***^o/i</tw«/M;r^o///UNFiuiv(^l MS. (J. 

1884- Oryp^ohiuvi bieolor (Jniv W. 

2175. iSi^Jt^'^'a <'a'oWnaLinn. \v. 

21 76. /^i^P^« marginata Fab. 
2185. /^i^l?^ tomentosa Wnb. W. 
2188. P^^^w lapponica Hb. W. 
2194. P^ftw <^t«Aicate Say. W. 
21J>6. PeUis AmencanalAwn. \\ . 
. AgcUhidium sp. W. 

]>KHMKHTIl)itt. 

2392. Vermestes maiivwratUH Say. (i. 
2894. Dermentes faaciatiis Lee. W. 
2395. Demientes nnbilus Say. 
. Attagenu8 sp. G. 

TUITOMIDiU. 

2474. TyphiBa fumaUi Linu. G. 

EKOI Ylill).*:. 

2506. Languria Afozardi L&ir. W. 

2511. Langtiria Iceta Lee. G. 

2514. Languna gracilis Newm. G 
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NITIDDLIDA. 

2785. Oarpephiiut nigtr Say. Taken by 8. W. Williaton. 
2700. mtMula aietae Say. 

PSALACBID.S. 

— . (Mbrui sp, G. 

COCCINEI.I.IDa. 

9830. Bippodamia gladaUt Fab. 

2883. Hippodamia eonnergent Guer. 

2887. Hippodamia parmthetU Say. 

3847. CoeeineUa S-Mlt,U, HU. 

2858. Cyelotuda tayiguinea Lino. G. 

2854a. Cydoneda abdirminidix Say G, 

2878. BTochyacaniha iteitlipea Pab. G. 



2897. Hypera»pidiu» trintaeulata Lion. G. 

3924. SeymntM eemiealit Huls. G. 

HBTEROCBRID.S. 

. HeleroMrai ep. G. 

HISTKRID.S. 

8087. Bi$ler Barri^ii Khy. 

. Bitter biniitutui Lee. 

8181. baprinut higeiut Er. W. 

8133. Siipriaaa Pmruylvameut Payk. 

81G8. Saprimit fimbriatui Lee. 

BCAIUB1GID.SI. 

3228. Canf Aon «ft«fiu« Say. 

8230. Oanthon hudnoniaa Forst. W. 

3241. P/tafUBus au-nifex Lino. W. 

8244, OnthfpJtagaa tatebroaiis Fab. W, 

3268. Aplmdi'ji j/rantrtuit Linn. G. 

3383. Aphodiui uleiccrosaa Mela. W. 

3391. ApfMdiut eoncavm Say. G. 

83B1. ilolixKerag faretm Fab. W. 

3353. BoUioeerag laairut Fab. W. 

8377. Trox i^uberoiius Fab. 

3870. Trox pjinetalun Germ. W. 

3381. Trox SSonorm Lee. 

3894. rrciB<Kr<,3!Lec. W. 

8483. Diplolaxit parata Lee. 

8484. DiplolaxU Haydenii Lee. Q. 

361S. LaeknosUrna cra»tUgima Bl&nch. G. 

8519. Lachjtoalenui pTunina'L.ec. Q. 

3520, Laaknottema ruffona Mela. G. 
3545. acSnrafei'jw slabrUuia Lec. W. 
3S64, ToaUgopterittanceolala Bay. 

3566. FolyphyUa Ilamiiumdi Lec. W. 

8688. Strigi'demia arbaricola Fnhr. G. 

3609. Ltgynu gibbowt De Geer. 
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3614. Aphornu piriformit Lee. W. 

3645. Eurgomia KernU Hald. G, 

3846. Eurff-miit ind/i Linn. W. 

3650. Etiri/'imia fulgida Fabr. G. 

3654. Cremiutothiiuii laueiw. Lee. W. 

3669. CrtmattoehUw EnoehH. Lee. 

BUPRBHTID.^ 

8692. Dieerca obmura Fab. W. 

3707. Poeeiloiiot'i eyaaipet Say . W. 

87!ll. AemasodempuldieUa'B.hBX. G. 

3837. Agrilits piibiventrit Cr. 

8833. Agrilu) inuticu» Lec. 

ELATERIDA. 

392S. Laoon rectangularu Bajr. 

4050, Dratteritit dortaUn Say. O. 

4090. Monocrepidiiu aiiritae Hbst. O- 

4154. Melanotm terberaTtt Lec. G. 

— -. Melanotiis sp. Q. 

43S&. Melartaciea puneticoBU Lec. 



4448. Liieidola punctata Lec. G. 



4481. ClundwgniUhut boKalit Lec. 

4526. Tekphoj-Titflavipet Lec. G. 

4661. DttemntM 6W«n(«(«« Say. W. 

MjU^chid^. 

4683. GoUopi bipunctatua Say. W. 

45S4. Caliopa i-maeulalua Fab. var. 

4589. Coiiopn limbatus Lec. G. 

CLEHID.K. 

. Cfortw n. Bp. 

4133, Clerim Spijwlix Lec. G. 

4734. Clwvt eordifer hec. W. 

4740. CUru» tlioracieui Oliv. G. 

4765. Uydwcera tabida Lec. G, 

4791. Corywtw rufipei Pab. 

CEBAMBtCIDA. 

4919. Prionm imbricornU Linn. Q. 

4920. PHoniit JUaiconiU Hald. 
5077. Satyi* /guii-oiiix Say G. 
5081. Balyle FmTSiUli Bland. O. 
6091. OToagidius pulehelhi$ Lec. W. 
6094. Grottidiu* diswideut Say, W. 

6104. QyUent deeorvt Oliv. var. iTyiMMtua Lec, G. 

6831, Typoeerui neiuHnui Oliv. 

6334. Typoeenu Hauatut Newm. A black variety »f this species also occurs. 
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5806. Monilema annulatum Say. 

5404. Ataxia crypta Say. W. 

5424. Mecas inornata Say. 

6426. Mecas gentihs Lee. G. 

5433a. Oh&rea basalts Lee. G. 

5436. Obe7'ea oculaticoUis Qeiy . G. 

5445. Tetraopes tetraophthalmus Forst. W. 

5447. Tetraopes quinquemaculaius Hald. 

5448. Tetraopes femaralis Lee. 

• 

SP KKMOr H AGID^. 

5472. Bruchus diseaideus Say. 

5481. Bruchus prmninus Horn. Taken by S. W. Williston. 

6496. Bruchus fratereulus Horn. 

5506. Bruchus seminulum Horn. W. 

CHRTSOMBLID^. 

5550. Lema collaris Say, W. 

5554 Lema trinileata Oliv. var. G. 

5563. Saxinis omogera Lae. G. 

5569. Coscmoptera axillaris Or. 

6571. Cosciuoptera dominicana Fab. G. 

6595. Cryptocephalus conflueiis Say. W. 

5631. Pachyhrachys viduatus Fab. G. 

5661. Pachybrachys litigiosus Suffr. 

5664. Pachybrachys hej>aticus Mels. G. 

. Pachybrojchys sp. Two undeseribed speeies. 

5687. Myochrous squamosus Lee. G. 

5693. Ghalcoparia ghbosa Oliv. G. 

5694. Paria 6-notata Say. G. 
5714. Colaspis favosa Say. G. 
5715«. Colaspis flavida Say. W. 

. Colaspis flavida Say, var. Uneata, G. 

5716. Colaspis pretexta Say. G. 

5719. Colaspis trisiis Oliv. var. 

5724. Chrysomela 10-Uneata Say. G. 

5729. Chrysomela exclamationis Fab. 

5733. Chrysomela disrupta Rog, G. 

5741. Chryaomela multipunctata Say. W. 

5766. Plagiodera lapponica Linn. G. 

5772. Plagiodera oviformis Lee. G. 

5800. Diabrotica tricincta Say. W. 

5802. Diabrotica 12'punctata Oliv. 

5805. Diabrotica blandula Lee. 

5831. Monoxi a guttulat a Jjec. G. 

58346. Trirhabda Canadensis Kby. G. 

5838. Trirhabda nitidicollis Lee. W. 

5851. (Edioychis vians 111. W. 

5865. Disonycha alternata 111. W. 

5870. Disonycha abbreviata Mels. 

5873. Disonycha triangularis Say. 
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6883 


Graptodm-algrguataLec. Taken by 8. W. WilliBton. ^^M 


B886 




6904 




■ 


Orchettris Bp. G. ^^^^^B 


6919 


Aphthona Texana Cr. W. ^^^^^1 


6B88 




6941 


Chataeneran eubviridU Lee. Q. ^^^^^^| 


0943 




S969 


Mxcrorhopaia aganea Say. W. H^^^^^^l 


( 5B77 




59806. CmeidaelUpeiiLec ^^^^^M 




TEITBBBIOHID.A. ^^^^^^1 


eooa 


TrimytU pminoia Lee. W. ^^^^^^^H 


MIO 




606S 


Aiuia opaea Say. ^^^^^^^H 


ao70 


AndapolilaBay. W. ^^^^H 


6071 


Anda gordida Lee. W. ^^^^^^| 


C0B3. 


A»ida Bonntxa Lee. W. ^^^^^^| 


G09T 


Asida elata Lee. W. ^^^^^^H 


mm 




6105 


Bunattmretioitatits Say. Q. ^^^^^^H 


6128 


Bleodts acuta Bay. ^^^^^^^| 


«U>B 


Bleodea tutUTrdu Say. ^^^^^^H 


G12U». Bleodea Texima Lee. ^^^^^^| 


6181 


Eleodes trUmstata Say. .^^^^^^H 


613a 


Bleodtt obsoUta ^^^^^^^ 


6137 


modes extricata Say. ^^^^^^| 


6141 




61B0 


MtodM hkpilabHa Say. ^^^^^1 


6107 


Bteodeg op'ica Say. ^^^^^^^| 


6174. 


Embaphimi muricatum Say. W. ^^^^^^^| 


6175 




6232, 


Tenebrio obacurus Fab. 0. ^^^^^H 


6244 




6345 


BlapatmuswetitTig Leo. W. ^^^^^^M 




^^^^^^^M 


637S 


HymenoTUi nb»eurus Say. W. ^^^^^^^| 


6458 







Notoxu» sp. ^^^^H 




^^^^^^^1 


6583 


^no^T^aSay. ^^^^H 


6593 


Mord^ta melwna Germ. ^^^^^^^| 


6594 


MordellasctUellarU Fabr. Q. ^^^^H 


6602 


MordeSa omlata Say. Q. ^^^^^H 


6648 


MtrdeSitUna unicoCor Lee. ^^^^^H 


6603 


MardeUUtena sutttreUa Helmuth. 0. ^^^^^^^| 
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MELOID.A. 

0711. THorania StansburU Hald. G. 

6718. Macroham albida Say. W. 

6731. MacrohcuU fulveseens Lee. W. 

6733. Macrobasis segmentata Say. 

. JBfpicauta triehrus var. G. 

6731 . Epkcmta ferruginea Say. 

6782. Epicauta sericans Lee. W. 

6788. Epicauta mactUata Say. 

6746. Epicauta corvina Lee. W. 

6747. Epica/uta Pennsyloanica DeG. W. 
6760. Pyrota tnylalnina Chev. W. 
6779. Caniliaris reticulata Say. W. 
6808. Zonitis atripenrm Say. W. 

6807. Nemognatha spars a Lee. W. 

6808. Nemognatha bicolor Lee. W. 

6809. Nemognatha lurida Lee. 

6810. Nemognatha apicalis Lee. 
6816. Nemognatha piezata Fabr. W. 
6825. Nemognatha immaculata Say. W. 
6880. OncUhium minimum Say. 

RHYNCHITID^. 

Bhynchites hirtus Oliv. 

BYRSOPID^. 

Thecestemus humeralis Say, raee rudis Lee. 

OTIOKHYNCHID^. 

Epicasrus imbricatus Say. 
Ophryastes vittatus Say. W. 
Ophryastes tuherosus Lee. 
Ophryastes sulcirostris Say. W. 
PhMcepholis elegans Horn. 

CTJBC ULIONID^. 

Siiojies tibialis Qerm. 
Phytonomus eximius Lee. G. 
Listronotus sp. G. 
Cleonus trivittatus Say. G. 
Cleonus frontalis Lee. W. 
Lixus terminaUs Lee. G. 
Lixus mucidus Lee. G. 
Dorytomus squamosus Lee. G. 
Smicronyx fulvus Lee. W. 
Endalus limatultis Lap. G. 
Anthonomus fuVms Lee. 
Anthonomus squamosus Lee. 
Anthonomus Bp. G. 
Maci^orhoptims estriatus Lee. 
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Rhyatrnnatvn linentii-oliU Say. 
AeuSen turbidun Lee, 
Tylodtrma fovtolatum Say. G. 
Copturvi opereulaltu Gyll. 
Caaorhynehut sp. G. 
Cealorhynehut dec^ntrm Lee. 
Bhinoncat perkarpiuii Gyll. G. 
Rhinonevt pyrrhopug Boh. G. 
OrthorU Crotehii Lee. G. 
TriehobarU trinolata Bay. G. 
Boris (raTMiWsa Say. W. 
Sarig maerr (.»), G. 
Boris pruiiwet Lee. G. 



Bphtnophmiu vomeriiiiin Lee. vnr, bdridinides. 
Bhodubanue XB-pvnctatus 111. 
OoMoaua certieola Say. W. 

APIONin^, 

Apion sp. An undescribed species. 

9I7MMART OF SPECIES OF COLEOPTERA. 
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Colk-cted In Colorado In Jni 



LIST OF LEPIDOPTERA. 

, Jolf Had Aagnet, IBTS. bj Ibe Kansas Univera 
By Prof. F. H. Snow. 



A list of the Coleoptera taken in Colorado by the expedition in my eliarge, wag 
published in Vol. V of the Transactions of this Academy (pp. 15 — 30). The follow^ 
ing Lepidoptera were collected bj Oie same party. For the determination of special 
previoualy luikiiowu to me. I am indebted to Wiu. H. Edwards, Esq., of Coalburgbj 



A.OADEMT UP aOIEKCK 



West Vn.. anil to Prof, A. R Orote, of Buffalo, N.Y. Inclu^eJ also in this list lire s 
few addUioQal apeciea taken in Platte Cafion, in July, 1878. 



I'apilio Zolifiion Bdl. A single speuimen was laki'n in Platte Cafian at Hii alli- 
tade of 8,000 feet. 

Piipilio E'lrj/medon Bdl. Found In considerable ntuiibc-rs h1 an elevation of 8,000 
to 10.000 I'eet, about the summita of rocky peaka. 

Papilio RiUulan Bdl. Talcen in open woods along tbe Ule Puss road— 7,000 to B.OOO 
feet 

Papilio Dtiutm» Edwards, Not iineommon in Engelmanu'a Cafiou and other 
caQous, at an altitude of (1,000 to 8,000 ftct. This species ia very swift <n flight, and 
exRCcdingly difficult to capture. 

Piimaaaius HmiiUlieiia Doub. Found at all elevations from 7,000 to 13.000 feet. 
Specimena tVntn above timber line on Pike's Peak, have the wings nearly trans- 
parent One or two examples of Tar. Behrii Edw., were captured on Pike's Peak. 

Pierie Protudice BdL-Lec. Common at Colorado Springs, in Engelmuun's CaQou, 
ftnd at other low elevations. 

Pteris oleraeea Bdl. Only two or three specimens were seen^these lieing at an 
elevation of 0,000 feet. 

Sathrdia lole Boisd. Taken occasionally at low elevations. 

Oolia* Euri/theme Bdl. Taken at all elevationa below 10,000 feet, Var. Kmwa.pdin 
Edw , also occurred. 

Coliag Meoidii Edw. Abundant above timber line on Pike's Peak — altitude 13,000 
feet. 

Oolias Alexandrn Edw. Taken along the Upper Arkansas, also iu Platte OaSon, 
near Dome Rock, at an altitude of 7,500 feet. 

Coliaf Philodiee Qodart. Specimena of tliis species differ somewhat &om the 
Eastern form, and are considered by Mr. W. H. Edwards to constitute a distinct 
species. 

Tfna* Meticana Bdl. Taken in Jones's Park, along the Signal Service Trail to 
Pike's Peak, also near Dome Rock in Platte Cafion. 

Daiuitg Arehippua fab. Found at all elevations up to timber line, 

Euptnieta Olnadia Cramer. Found abundantly at same elevations with tlie last 
species. , 

Argynnii Aphrodite Fab, var. Alc&tu Edw. Common iu Eugelmann's CaiSon, und 
Plane Cafion, at middle elevations. 

Argf/artis Edaardsii Reukiit. Frequent in same loeulilies with the preceding. 

Argj/nnt'g MeaMi Edw. Taken in the Plalte Cafion. 

Argyiinii Euryiufim Edw. A single specimen was obtained in the Upper Arkaa- 

ArgynnU Helena Edw. Found at high elevations, extending above the timber 
line nearly to the summit of Pike's Peak, 11,000 feet above the sea. 

Melitaa nvbigena Behr. Taken at all elevations from 7,000 feet to timber line. I 
am unable to detect any specific difference between this species and M. Anieia Doub. 

MitUaa Gabbii Behr. This species bad not previously been taken in Oolorado, 
Only one specimen was secured — below timber line on Pike's Peak. 

Mditiai mmuta Edw. Not before taken in Colorado. Several specimens were 
obtained by our party iu tlie South Park. 

PhyHodes Thofim Drury, var. Marciii Edw. Common in the Ute Pass. 

PhyHodet CaimiUua Edw. Abundant in tbe cafions at low ami middle elevationa^ 
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ffmpta Siilsri/ii Edn, A rare species, though found in three different locaJlties, I 
Engplmann's Csaon, Clear Creek Canon, and Platte CaGon. 

Orapta Zephyru» Edw. ComiuoQ along the Ute Pass road. 

Vanm%a Antiopa Liun. Nut common, but quite generally distributed at low and \ 
middle elevations. 

Vanmna MUbertii Oodt. Rarely eeen at all elevations. Two f^esli specimens 1 
were taken above timber line on Pike'B Peak, at on elevation of 13,000 feet. 

PyrameU eardui h. A single specimen of this " cosmopolitan " was taken above \ 
timber line on Pike's Peak. It was often seen at lower elevations, 

Juiwnia Laninia Cram. Platte Cafion, near " Dome Rock,"' 

Livienitia WeidwneywM Edw. Common in Engelmann's Canon and along tiie Ute | 
Pass load, at an elevation of 8,000 feet. 

Oaiionympha oeAracea Edw. Taken frequently along the Ute Faas road, and ia | 
South Park. 

Satjfrua ncpkete Kirbj. A single specimen was taken in Platle CaGon. 

Saturn* OMron Edw. Found abundantly in Engelmann's und Platte Cafions. at | 
e.OOO to 8,000 feet elevation. 

Satyttis Mcnrlit Edw. Taken frequently in Platte Cailon, at 6,000 1o 8,00ft J 
feet elevation. 

Sntyrui Ridingui Edw. Abundant on th(^ plaiun about Colorado Springs. 

EreMa Epiptodca Butler. Pound in the small canons along the easi border rfH 
South Park, at aa elevation of 3,000 to 10,000 feet. 

GMonobas UhleHi Iteakirt. Taken rarely along the L'te Pass iwid, 
elevations. 

Chionoboi OhryxiM West.-Hew. More common than the precc-dini.', and reaching I 
to biglier elevations. 

Ohioiiobat semidea Say. Seen abundantly on the summit ol' Pike's Peak, 13,000 { 
to 14,000 feet elevation. 

T/itria Orysaltts Edw. Taken abundantly on oaks in Eugelmaoii's ami Platte ] 
Caiions, at 6,000 lo 8.000 feet elevation. 

Tiaila humuli Harr. Not uncommon at Manitou and in Kii^cluiaun's Canon. 

Thecla 8ti-igoita Harr, Not before taken in Colorado. 

Theeia Oatanus Ilflb. Hot previously taken ia Colorado. 

Thecla Siepium Bd. 

Theda Behrit Edw. Not previously recorded from Colorado, This and the threcf fl 
preceding species were taken in Platte Cafion at an altitude of 7,000 1'eet, 

Theda Mopsug HUbner. Taken along the Ute Pass road, near the South Park. 

ITieda Eryphon Bd, A single specimen — locality not noted. 

Chrysophaitus Naif Edw. Taken in the Platle Canon; not previously reported'! 
from Colorado, 

OhTyeophamu laathe Edw. One specimen was taken in the Upper Arkansas valley, J 

Chrytophaniis Virginientu'Sdvi. Taken abundantly in Engelmann's and PlattA l| 
Cafions; not previously recorded from Colorado. 

Ohryxophanua Siriiui Edw. A single specimen was bikeu in Engelmann's Cafion, 

Lyeiena heteronea Bdl, One specimen only, taken at Dome Rock in Platte Cafioi 

Lyeawi Lyeea Edw, Common about Colorado Springs; taken also in South Park,! 

Lyccma Sc^iflug Bd. var. Aeha^a Behr. Soutli Park. 

Lycwna Orbitulm Von Prunner, Taken along the upper portion of the Uie Paa 

Lymna Olaue&it Edw. One or two specimens only were taken in the South Par 
LyciBna Mdista Edw. Common in the South Park. 
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Lyeaaa Aanon Wist.-Hew. Abundant al Colorado Springs aqil in South Park. 

Lj/emna Inola Peak. Colorado Springs and Soatli Park; not common. 

Aiitylorffpha Hylax Edw. Several specimens were taken along llie Ute Pass road. 

Pamphila Jlobowok Harr. Taken In Engelmann's Caflon and tlie Ulc Pass. 

Pam.'ph.ila Oimima Linn. Tbis species in the forms Manitoba and Neitada was 
utitained in the South Parb in considerable nnmbers. 

Pnmphila JJtu-Jt* Milw. Common about Colorado Springs and in the South Park. 

Pamphila Bruiiti 'EAv . This was the only new "diunial" taken by our expudi- 
lion. It was named and descrilwd by Mr. W. H. Edwards. The following is the 
descriptioD as given by him in the Canadian Entrmialogiri, Vol. IX, pp. 3B, SO: 

" Male — expands 1.1 inch. ; size and shape of Leunardvn, the hind wings some- 
what less prolonged antertoriy. 

■' Upper side of both wings light glossy hrown ; primaries have five translucent 
spolB, namely, one sub-apical, oblong, narrow, cut into three equal parts by the sub- 
costal nervuies; three discal, tba first being at the top of the upper median inter- 
space, small, semi-oval; the next large, irregularly quadrate, crossing the next lower 
interspace, and the third on sub-median inlerspace, leas tranaparent, more yellow, in 
one example clearly defined, 8ub-triangu!ar, in tiie other diHiipe; tlieac three spots 
forming an oblique line back of and below the cell; the fifth spot is nt the outer end 
of theceli, anurrow transverse bar; the stigma long, narrow, a little sinuous ou the 
middle, black, edged in the middle by rough dark brown scales on either side. 

" Secondaries have an alibrevialed diacal row of indistinct, small yellow spoia, 
placed nearly parallel to the hind margin, and restricted to the discoidal and metiian 
interspaces, or very nearly so; in tlie middle of the cell a small yellowish spot, 
almost oi)soletei fringes cinKreous, those of secondaries lighter than the others. 

"Underside of both winga brown with a russet tint; primaries somewliat fuscous 
near base, m and below cell, and pale yellow in the sub-median interspace; the spots 
repeated except the lower of the three, which is lost in the color of the interspace 
just mentioneil; secondaries have the discal spots more distinct, yellowish, and 
there appear faint traces of obsolete spots which would complete the series to 
costal margin; the cellular spot small, distinct, rounded. 

"Body alrove brown, below the thonux gray -brown, above the collar yellow-tipped; 
abdomen yellow-gray; legs brown; palpi sordid white, gray at tipa; anten me fuscous 
above, grayish below; club fuscouBforanarrowspaceon upper side, elsewhere russet. 

" From 2 3, sent me by Prof. P. H. Snow, and taken by him in Colorado, al Ute 
Pass, while in charge of the Kansas University Scientific Expedition, !87B. No 
others were taken, its I am informed. 

"The species is near ieo/wriius, from which it differs in not having the basal area 
of primaries fulvous, in not having two spots near liiud margin in the discoidal 
interspace, in having the spots translucent instead of fulvous, and in having a dis- 
tinct spot at end of ceil ; the stigma of Leonaird.u» dilTerB considerably also, Iwing 
heavier, somewhul curveil, and especially broken in on the lower median nervule, 
of which the posterior part is tirovra back of the line of the remainder; the spoW 
on disk of secondaries in Leoimrdu* are placed as In the present species, but are 
larger, and either quite distinct or largely diffuse, examples varying. The under 
side of Leonardui is more red (cinnamon -brown), and the series of spots on second- 
aries is complete and distinct, as ia also the cellular spot In these wings the 
resemblance between the two species is closer than elsewhere. They form a very 
interesting group." 

Mr. H. K. Morrison, in 1877, found this species quite alinuduntly in Huutlieru 
Oolonido. 



TRANSACTIONa OF THE K-ANeAS 



P'imphila Miftnannet Hfin-. Taktu m tUe Cliiann Cafirin. Nut pri'vii 
ported I'roin Colorado. 

PamphilaOHyk't'E.Av/. Tnkon iilong ijic Ute Pubs mad. Tliis ^\n-i:\i.-. 
new 111 the Colorado list. 

Pl/rgus ttnellata Scud. Common at low elevations. 

Ntaoaiadeii Feniiii Scud. Taktin in Engelmann'K Cunon and aloug llie 
Foad. 

PlholUoTti CntiUlitK Cram. In Engelmanu'a and Platte Cailons. 

Eadamui Tityrat Fabr. In same localities as the preceding. 



LEPID0PT8B4 HBTBKOCERA. 

Two specimens were taken at 



Dome Hock in the PlatCi 



mile frum Mauitou.,1 
n the Sigusl St-rvio* 



8mia aaillaria Gtrote. 
Cafion. 

Zhilepitiia lineata Fab. Colorado Springs and Manitou. 

jKgeria ap. An undescribed speeies, was taken ia Eugelniai 

Alypiil octomai^UUit Fall. Taken in the Ule Pass, ahont one 

Gnopkala atr^airulata Grote. Common along Bear Creek o 
trail to Pike's Peak. 

Ctenuelia C're»»oiuiiui (irote. Four BpecimpuB were taken along tlie Cte 
at au allilude of 7,500 feet. 

Anatolmii Orntci Pm^kuvd. Atmruiant in .\ugust in tlie Ule Paf«t just beyoni 1 
Manitou. 

JTcpialut puleher Grote. Three specimens were taken along Ute Pass road—: 
altitude, 7.000 feet. 

Leuearetia aeriea Sm. A pair was taken in a garden at Colorado St 

C'rocuM sp. An undetermined species, Irom Engelmann's Canon. 

Nemetiphtia petroia Walker, Engelmann's Canon. 

Tolffpe vellida Stall. Engelmann's Cafion. 

Eepantheria redui^a Gmte. Anew species, taken a 
Oailon, about one mile from Mauitou, near tlie famous " 
is denoted, wUenerer EngelmAnn'a CaSon. is given in 

Agrotia gularie Grote, Engelmann's, Canon. 

AgroCU auxUiaru Qrote. Engelmann's Caflon. 

Agrotii stigmaiia Slorr. Engelmann's Cafion. 

ffadena denaalatTtic Grole. Engelmann's Cafion. 

Ptitsia spigaa Grote. Engelmann'a Oiifion. 

Aiuirta nielanopa Thunb. Taken above limlwT line on Pike's Peak — altitDdB,.4 
18.000 feet. This species is also found upon Mt. Waaliinglon, N. H., in Labrador, | 
and upon the Alps. 

Euleueyptera aaaatiiit Grote. Talien at "Dome Rock" in PI alte Cafion— 
tude, 7,500 feet. 

AiUitplaga dimidiata Grote. A new genus and specicB taken in Engelm 
cafion. The following is Prof A. B. Grotc's de8cri[ilion, aa published ii 
Ganadian, Entomologist, Vol. IX, p. 71 : 

" Head, thorax and basal third of fore wings white. Beyond, tlie wing is blackiBfif] 
brown, limited obliquely and a little unevenly from the whit* tiasal portion by ^wl 
difference in color. A whitish aubterminal shade. A disoal mark obsoure^B 
indicated on the darker portion of the wing. Hind wings pale fuscous with wU 
fringe; beneath whitish. Fore wings beneath fuscous. EiDpanae 30 mil. 
Colorado, Prof Snow." 



iir camp in Engelmaun^J 
n Spring." This locally 
is list as the locality ofl 
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Melideptrta mllosa Grote. A pair was taken in Engclmann's Cafion. 
LygrantJuBcia brevis Grote. Engelmann's Canon. 

Catocala Wahhii Edw. Taken in Colorado Springs ; also in Engelmann's and 
Clear Creek Caiions. 
Catocala aholihah Strecker. Engelmann's Caiion. 
Syneda Howlandti Grote. Vicinity of Colorado Springs. 
GMorosea biseriata Pack. Engelmann's Cafion. 
Tetrads Goloradaria Pack. Engelmann's Cafion. 
Endropia pectinaria. Engelmann's Cafion. 
Tha/mnonoma suhcessa/ria Walk. Engelmann's Cafion. 
Eurycreon Hticticalis Linn. Engelmann's Canon. 
Asopta sp. An undetermined species. Engelmann's ('afion. 
Gonchylis Ridingsana Robinson. Engelmann's Canon. 
Number of species : Bhopalocera^ 71 ; Heterocera, 33. Total Lepidoptera, 104. 



LIST OF COLEOPTERA, 

Collected near **Dome Rock/' Platte Cafion, Colorado, by the Kansas University ScienMflc Expedition 

for .1878. 

By Prof. F. H. Snow. 

Our collecting party spent twelve days (July 12th to 26th,) in the above locality, 
thirty-one miles from Denver. Our camp was fixed at an estimated elevation of 
7,500 feet above the level of the sea. My assistants were Messrs. Richard Foster 
and L. L. Dyche, students of the University. The collections consisted chiefly of 
plants, insects and birds. The following list is presented as a slight contribution to 
a better knowledge of the geographical distribution of American Colooptera. My 
acknowledgments are due to Dr. John L. Le Conte and Dr. Geo. H. Horn, of Phila- 
delphia, for the determination of species not previously in my cabinet. The num- 
bers are those of Crotch's check-list. 

22. Cicindela purpurea Oliv., var. Audubonii Lee. 
30. Cicindela 12-guttata Dej. 
160. Carabus tmdatus Fab. 
428. Calathus ingratus Dej. 
514. PlatynuH placidus Say. 
581. Pterostichus protr actus Lee. 
699. Amara fallax Lee. 
709. Amara obesa Say. 
1067. Bembidium lucidum Lee. 
1723. Boletobius dimidiatus Er. 
1977. Bledius ruficomis Lee. 
2396. Dermestes talpinus Mann. 

. Anthrenus sp. 

2434a. Orphilus subnitidus Lee. 
2541. Cypherotylus Boisduvali Chev. 
2681. Nemosoma cylindricum Lee. 
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2B82 


Trogt>»ita vireteenn Fab. ^H 


274B. 


Epuraa tmiwitdlii. Mann. ^^H 


87,55. 


mtid>ilaiic»ieas7. ^H 


27H7. 


Meligethui rvfimmU Lee. ^^H 


JS858, 




2858. 


Manrumiapicla'Raii-i. ^^^^^^M 


8882. 


Hyp^a^UfiwbHoUaa Mele. ^^^H 


3938. 


Scymnvs laeustria Leu. ^^^^^^^^ 


. 


Aphoaiui rudia Lee. ^^^^^H 


8560. 


Littrocheliiafaltug Lee. ^^^^^^^| 


8715. 




8716. 


Bvpreath JfultaUi Kitby. ^^^^^^| 


3718. 


Bupreais miteuliveatria Say. ^^^^^^^H 


8733. 


BupmtU (near) adieOa Lee. ^^^^^^| 


3784. 




8786. 


Melanophila gsntilU Q. aad H. ^^^^^1 


8738. 


AMIuixia iTtOTonta Rand. ^^^^^^^H 


3753. 


Chryaobolhris dentipet Oenn. - ^^^^^^| 


8791. 




. 


Mierorrhagua sp. ^^^^^^^| 


S903. 




. 


Oorjfmbites Bp. ^^^^^^^M 


43l!3. 




. 




' M50. 




«78. 


OoUops eximiua £r. ^^^^^^1 


4628. 


AttaluM m«rula» Lee. ^^^^^H 


. 


Glema a. sp. ^^^^^^H 


4716. 


OUrvn vrwttug Say. ^^^^^^H 


4718. 


Clerut NuUalli Eirby. ^^^^^1 


4746. 




4881. 


Oligom&rv* gerieans Mela. ^^^^^^^H 


4S18. 


PrioMia Oalifomicaa MoUch. ^^^^^H 


4964. 


CrMidium hirldlum Lee. ^^^^^H 


B051. 




6077. 


BaiyU igaicollit Say. ^^^^^H 


6081. 


BtUyte PeaTsalli Bland. ^^^^^H 


S19fi. 


Aaaaopi tumida Lee. ^^^^^^^| 


B804. ^^^^^ 


Acnupopa proieus Kirbj. ^^^^^^^^^| 


5257i«. Leptu.raeonvexali'ic. ^^^^^^^| 


6865. 




5372. 


Leptura saaguiiim Lee ^^^^^^^M 


6876. 


Leplara dvrysocoma Kirby. ^^^^^^^| 


D381. 




6828. 


MowKanmiv* aeuleUatua Say. ^^^^^^^H 


B867. 




S8Sa 


Pogomehem* mixtiu Hall). ^^^^^^^H 


. 




66S5a 


. Crsptocephaliit maritm^er Newm. ^^^^^^^H 


B6U. 




6649. 
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5668. XarUTumia lO-notata Say. 

5672. Hetercupis ma/rcassita Germ. 

5689. Chrysochus cohaUinus Lee. 

57196. CoUm^s puncticoUis Say. 

. ChcUcopJiana placida , 

5788- Chrysomela disrupta Rog. 

5887. Trirhcbbda convergens Lee. 

5886. Ora/ptodera foliacea Lee. 

. Oraptodera bimarginata Say. 

6124. Conioiitis ovalis Esch. 

— 6202. Iphthimus serratus Mannh. 

6857. ffelops convexulus Lee. 

6874. Hymenorus pilosus Mela 

6450. Notoxa anchora Hentz. 

. Pentcma rugicoUis Lee. 

6578. Anaspts nigra Hald. 

6583. Anaspis rufa Say. 

6593. Mordella melcena Germ. 

6594. Mordella scutellarts Fab. 
6731. Epicautaferruginea Say. 
6809. NenwgnatJia lurida Lee. 
6825. Nemognatha immamlata Say. 
. Mycterus n. sp. 

6874. Cry modes discicollis Say. 
7017. L&pyrm geminatu% Say. 
. MagdaZis Le Contei . 



Magdalis cuneiformu 



7106. BaZaninus nasicug Say. 

. AntTwnomus squamosus Lee. 

7322. Pityopthorus retusus Lee. 

. Pityophthorus sp. 

7364. Tomicus pint Say. Number of species, 99. 



ADDITIONS TO THE CATALOGUE OF KANSAS 

COLEOPTERA. 

By E. A. PoPENOE, Topeka. 

The following list of additions to the Catalogue of Kansas Coleoptera includes in 
great part the results of the collections of 1877 and 1878, made in different localities 
by Prof. F. H. Snow and the writer. The species were determined by Dr. John L. Le 
Conte, of Philadelphia, to whom thanks are due for many favors. Those species 
noted from Lawrence are added by Prof. Snow. The additions number 485, increas 
ing the list total to 1711 species. 

49. Cidndela leptda Dej. Lawrence; taken by A. E. Blood. 
67. Cidndela Pilatii Guer. Lawrence ; taken by C. B. Cramer. 
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231. Dffwhirmii hnemarrhotdiUtu Dej. Topeka 



I mud on Ihe creek 1 



Dggchinut JUfformii Lee. Lawrence, 

J), hitpidue Lee. Less coramoa ibaa No. 331 ; I'ouml in the same localities. J 

Ar^Momii tiHdu Say. Topuka and Lawrence. 

Clieina iinpremifroits Ijfic. Lawrence. 

Clifina Amcnciitia Dej. Lawrence. 

Clivina ferrea Lee. Lawrence. 

Glivina new species. Topeku. 

BrachyoMs altenuiTii Dej. Lawrence. 

Brachytiia fuwaiu Feb., var. niiailu Lee. WuHiici! eoiinty (Snow). 

Brarhynia itygieorhu Bay. Western Kansiis. 

Mierixyt distinctue Hald. Peabody, from C. P. Arbuthnol, 

£fl6i'« viridipeimiii Dej. Topeka and Lawrence. 

ApTteloffeniafuaeata Lee. Lawrence (Snow), and West Kansas (Cooper). 

AxinopaCpae bipiagiatui Dej. Gove county (Snow). 

Qlyda tiridicollii Lee. Lawrence, and Qove county, 

Platynu* pusiUuH Lee. Lawrence. 

Plaigiiiit tiridU Lee. Topeka. 

Platyntti rabvtpeg Zimm. Lawrence. 

Plntgnue aordens Sby . Topeka; rare. 

Plntyiios rufiatmit Lee. Lawrence, 

PliUyMi* ductus. Lawrence. 

Plaigniis new species. 

Eewrthru* incitan Lee. 

Pteroilii'h.ua tectului Lee Western Kausaa. 

Pter'i»tiehat ketuliin Loc. Lawrence. 

Pleroniiehw htcahlan^vs, vat. bietilor Lee. Topeka; twospecimcns; alsoat ' 

Lawrence, 
Pteroiliekiia deiiidio»u» Lee, Lawrence. 
Aitutra hilieoUit Lee. Topeka. 
Amiira hiuilaru Say. Lawrence. 
Amani eon/nexa Lee. Wallace county (Snow). 
Amara obeaa Say. Western Kansas. 
Amara diffinU Lee. Wallace county (Snow). 
Jmm'a chaleea Dej. Western Kansas. 
Amara gibba Lee. Topeka and Lawrence. 
Amara fiMipei Putz. Topeka; one specimen; also at Lawrence. 
Amara euprei'lula Putz. Topeka and Lawrence. 
Saditter pideAelltM Lee Lawrence. 
Baditter mican* Lee. Lawrence. 
Dieat/iiK furoui Bay. Topeka ; a single specimen taken. 
OhUBaim purpvrieollu Randall. Lawrcuce. 
AtmnutpiibeioeniDei. Topeka; twospecimcns. 
Oodea amaroideg Dej, Lawrence. 
Agortudera» partiariu* Say. Topeka. 
AiUiodaetyhu SarrUii Lee. Lawrenec. 
Aniae/daetylfu diteoideui Dej. Lawrence. 
Anieodaetglwi ngrieola Bay. Topeka; frequent. 
SeleiwpJiorut apaiiniu Lee. Lawrence. 
Seleiu^hiortui peiiealarii D^. Wallace comity (Sonw). 
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95l. Sdemrphoms eUiptieus Dej. Lawrence. 

W2. Harpalus centralis Lee. Wallace county (Snow). 

— . Stenolophus new species. Topeka; one specimen. 

976. Stenolophus plebeitiSy VAT, fusccUus 'Dej. Lawrence. 

1058. Bembidium perspicuum Lee. 

1063. Bembidium striola Lee. Lawrence. 

1096. Bembidium variegatum Say. 

1099. Bembidium versicolor Lee. 

1110. Bembidium affine Say. Topeka and Lawrence. 

1127. Tachys proximus Say. Lawrence. 

1154. TachysferrugineitsDei. Topeka ; one specimen. 

1158. Tachys nebuZosus Chd. Topeka; one specimen. 

1188. Hydrovatus cuspidatus Germ. Lawrence. 

1201. Hydroporus dissimilis Harris. Lawrence. 

1208. Hydroporus patruelis Lee. Lawrence, and Gove county. 

1217. Hydroporus lacustr is Say. Topeka; abundant where found. 

1236. Hydroporus undulatus Say. Gove county (Snow). 

1262. Hydroporus concinnus Itec. Topeka; not rare. 

1283. Laccophilus 4-lineatus Horn. Gove county (Snow). 

1291. Thennonectes ornaticollis Aub6. West Kansas ; also at Lawrence. 
1291a. Thennonectes nigrofasciatus Aub6. Topeka. 

1322. Rhantus notatus Fab. Lawrence. 

1326. Rhantus calidus Fab. 

1347. Oaurodytes disintegratus Cr. Lawrence. 

1349. Oaurodytes semivittatus Lee. 

1356. Oaurodytes obliteratas Lee. Lawrence. 

1365. Oaurodytes (near) pa/rallelus Lee. Lawrence. 

1400. Oyrinus maculiventris Lee. 

1402. Oyrinus parens Say. Western Kansas (Cooper and Snow). 

1454. Tropistemus sublcevis Lee. Western Kansas (Cooper and Snow). 

1465. Berosus miles Lee. Gove county (Snow). 

1471. Berosus pantherinus "Lqc. Lawrence. 

1472. Berosus peregrinus Hb. 
1489. Philhydrus nebulosus Say. 

1493. Philhydrus ochraceus Mels. Topeka and Lawrence ; rare. 

1494. Philhydrus reflexipennis Zimm ( ?). 

1504. Philhydrus fimbriatus Mels. Gove county (S. W. Williston). 

1516. Hydrobius subcupreus Say. Gove county (Snow). 

1534. Cercyon prcetextum Say. Topeka ; not rare, and found under decaying veg- 
etable refuse. 

. Trichopteryx sp. Lawrence. 

1710. Tackyporus narms Er. Lawrence. 

1768. Quedius capucinus Grav. Lawrence. 

1780. Staphylinus exulans Er. Western Kansas. 

1787. Staphylinus cinnamopterus Grav. Lawrence. 

1799. Ocypus ater Grav. Lawrence. 

1803. Philonthus cmetis Rossi. Lawrence. 

1821. Philonthus lomatus Er. Topeka and Lawrence. 

1834. Philonthus apicalis Say. Lawrence. 

1835. Philonthus sobrinus Er. Topeka and Lawrence. 

. Philonthus fusiformis Fauvel Ms. Gove county (Snow). 
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_. 


PhiloritAm sp. Two undescribed 8pc*ifi8. Lawrence. ^^M 


. 


Sanlliulim'tfuicte^i Fauvel. Lawrence. ^^^| 


1680. 


Lathrobium collare Er. Lawrence. ^^| 


1881. 




ISIH. 


Stilim» trUtU Mels. Lawrence. ^^^^^| 


. 


Ble^iii» eoTifiiaus . Luwrence. ^^^^^^^^^| 


IMl. 


Or-slelugfUBcipmniB Maon. Lawrence. ^^^^^^^| 


19tt5. 


Oxytelyg mtidnlus ( !J Grac. Lawrence. ^^^^^^^| 


2001. 


Apoeellvt »phieria>l!u Bay. Lawrence. ^^^^^^^H 


SOIS. 




2019. 


Addota aubmrinala Er. Lnwrence. ^^^^^^^M 


3046. 




2095. 


Otemntea picerig hec. Topeka. ^^^^^^^H 


2100. 


Tynis Mmeralis Aubt. Topeku. ^^^^^^^M 


2103. 


Tyeh-<is longipalpua Lee. Topeka. ^^^^^^^H 


2134. 


Bi-yiKcii Tubimiadn AubJJ. Topeka. ^^^^^^^H 


an9. 


Batnmii gh/bomi Lee. Lawrence. ^^^^^^^| 


8175. 


Silp/ia CnTolina L. Wallace coonlj (Snow). ^^^^^^^M 


. 


Agathidirim sp. Qqvb countj (Snow). ^^^^^^^H 


8312. 


SeriiXHUnigJiavidm Lee. Lawrence. ^^^^^^^H 


3335. 




88S6. 




2S«. 


Toxidiwn eompretmim Zimm. Lawrence. ^^^^^^^| 


aii7. 




3438. 




3441. 


MgeeHna morom Lee West Kansas (Cooperj. ^^^^^^^| 


34B8. 


Lita/fgy* serpvaetatua Say. Topeka and Lawrence; frequent. ^^^| 


— . 


Cei-acU sp. Lawrence. ^^| 


3504. 


Cmi«» Sfl/fc» Mell. Topeka; in fimgi; common ^H 


3511. 


Languna lata Lee. Gove county (Snow). ^^| 


3514. 






Ashton), ^1 


, 


AUma^-ia new species. Topeka and Lawrence. ^^t 


3581. 


Silmnus hideittatm Eabr. Topeku. ^^| 


2500. 


Telephanv) velox Hald. Topeka ; one specimen. ^H 


251)8. 




3601. 


L(Bnwp/U(mi» teetnceui Fab. Topeka. ^^^^^^H 


S805. 




8666. 




2088, 




26S8b 


Trognnitn dvJ/ia Horn. Lawrence. ^^^^^H 


2717. 


ColoKtvi Mmitectua Say. Topeka ; under the bark on freshly cut wUlow ^| 




Htumps, feeding on the sap. ^| 


3719. 


Oolaatut trunaitm Rand. With the laat named. ^H 


2735. 


Oarpnphihig niger Say. Topeka, and West Kansas. ^H 


2731. 


Oarpophihm brachypterat Say, Topeka ; very abundant in early spring^H 




(1878) on blooming willow catkins. ^^H 


2743. 


Epwem laMlU Er. Topeka ; tiiree specimens. ^H 


2757. 






ground, under decaying fruit. '^f 


2818. 


Olibrui lemintriatm Lee. ^H 
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, Oii'frnM &rgoti Walsh Ms. Lawrence. 

3897. ffippoilamiaH-aignat'i Ki>y 

S867. PtyOobm-a 20-nMCulata Say. Topeka and Lawrence. 

2871, Exoehomui PiUitii TA\\\». Lawrence. 

88T7a. Briiehyiiatntha XQjpugtulatn Mdls. Lawrence. 

2877(t BraehyacaathaaibifTont^ay West Kansas. 

Hyperaspidiua irimamilnta L. West Kansas. 

Segmmm amahilu. Lev. 
2906. Seymtiui tfnniimiui Say Lawrence. 

Scymmu A/neriomwi Miila. Lawrence. 

Scymmt» ctrvtcalU Muls. Qove county (Snow.) 

Bq/mnui panctatui —. Lawrence. 

FerUilia sp. Lawrence. 

Bteri^mit lijitaru Zimm. Lawrence. 

atenOmi* avnatm Bay West Kansas. 

SUaelmM vitlipenniii Zimm. Lawrence. 
8018. Heterucerus collaria Kies. Lawrence. 

Hitter iimrginieAilliK Lee. Lawrence. 

Hitter binotatuK Lawrence. 

BUter bimargiaatiia Linn. Lawrence. 
8115. PwroTnaitts sermirtul-am, Er. 

SaprimujMiriatus Leu. Wallace county (Snow.) 

Aeritii» ap. Lawrence. 
8198. AdetetpoUtua Lee Topeka, 

Canihon ebeniia Say. Wallace county (Snow.) 

Onthi>p}Mgun orpkenH — . West Kansas and Lawrence. 

Apkodiitg mttotvs Sjiy West Kansas and Lawrence. 

Aphodivs Urminiilh Siiy Lawroiici'. 

Ochodam» wmi'ii/nif ^ay W^'st Kansas. 

Trox gcutdlari) Say. Lawrence. 

Trox erinaeeiu Lee. Lawrence. 
3451, JUasugTmlin Lee. 
84S9a, DiplotaxU frondicola Bl. Lawrence. 

DipUitaxis puuctipen,ma Lee. Lawrence. 

DipiotaxU Barperi Bl. West Kansas (Cooper.) 

Diplotaxit morula Lee. West Kansas. 

DipiotaxU pacala Lee. Kansas specimens were received train Pmf, F. H. 

Diplotiixii Haydeai Luc West Kansas (Cooper and Snow.) 

I'hyUophaga longitareii Say. West Kansas (Cooper.) 

Phyllophaga, Ingubria Lee. Topelta. 

Phyliophaga pruniiM Lee. Gove county (Snow.) 

Phylloph'iga affinh Lee. Topeka, 

Phyllophaga glabrieiila Lee. Wallace county (Snow.) 
8614. Aplumvt pyriformit Lee, Wallace county (Snow.) 
8610. Aphonut trieUntatut Say. West Kansas. 
3654. Oremastochilui gaueiiu Lee. West Kansas (Cooper and Snow.) 

Dieerea prolongata Lcc. Lawrence. 

Dicerea pruiaoea. Lawrence, 

ChTytobothr>t% new species. 

Antluixia eyaneUa Gory. Lawrence, 
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^H 


3742. 


AjUhiixia qtiereata Fftb. Lawreoce. 


~^B 


3837. 


Agrila$ egeiim Gory. Lawrence. 


H 


3829. 


Agnlxa lacantris Lee. 


^^H 


3833. 


Agrilua miUicut Lee. West KiuiBas. 


^^^^^H 


. 


J^riluH mibtittntui Lee. Lawrence. 


^^^^^^M 


. 


Agritiit new species neur loiguatm Lee. 


^^^^^^^1 


. 


AgrUu» new species near m,n^s. 


^^^^^^M 


saw. 


Taphroeerus gracili* Say. Wesl Kansas (Cooper) : »1sd a 


t Lawrenee^^^^^H 


3845. 


Litmniut inierslMalu — . T<J|ieka. 


■ 


3946. 


Oardiophorua cardiice Say. Lawrence. 


^H 


4003. 


Slater mgHcoUU Hbst. Lawrence. 


^^H 


4009. 


Slater Sagi Lee. Lawrence. 


^H 


4073. 


Andtattm digitatvg Lee. Lawrence. 


^^^1 


41C4. 


IfelaJioUiii verberam Lee. Gove county (Snow.) 


^^^^^^1 


4158. 


Melanotui paganvs Caml. Lawrence. 


^^^^^H 


4171. 


Limoniui inieraUialit — . Topeka. 


^^^M 


4230. 




^^^^^^^H 


4340. 


Atkout menianiu Lee. Lawrence. 


^^^1 


4847. 


Ataphe* hilobatus Say. Lawrence. 


^^^^^H 


4400. 




^^^^^^^1 


4403. 




^^^^^H 


4414. 


Eumteiiu ttrmiiuUia Lee. Topelta. 


^^^^^^^1 


4448. 




^^^^^H 


4453. 


PhoHiMi* aigriea/u Bay. 


^^^^^^^1 


4018. 




^^^^^^^1 


4527. 


TOephorut diehrow Lee. 


^^^^^H 


45S9. 


8ilUpere<mUS&y. Topelta. 


^^^^^^^1 


4881. 


Ditmnnm biderUatus Say. Wallace counly (Snow.) 


^^^^^H 


4563. 




^^^^^^^1 


. 




^^^^^^1 


4589. 


CoUopu limbatut Lee. West Kansas. 


^^^^^^^1 


4613. 




^^^^^^^1 


462a. 


Attaint mondui Lee, Lawrence. 


^^^^^^^H 


4670. 


Priatoaeetis temmii Lee. Went Kansas. 


^^^^^^1 


46B7. 


EUamoterTis terminatug Say. Lawrence. 


^^^^^^^1 


4723. 


Clerug BpinoltB Lee. Gave county (Snow.) 


^^^^^^1 


4734. 


CtenM oordifer Lee. Wallace county (Snow.) 


^^^^^^^H 


. 


aiena n, sp. Gove county (Snow.) 


^^^^^^^H 


4765. 


Bydnocera taiida Lcc. Gove county (Snow.) 


^^^^^^1 


4109. 


Ph^OobaifUS duloeatua Say. Lawrence. 


^^^^^^^1 


4778. 


Cregya omltaa Bay. Lawrence. 


^^^^H 


4789. 


Coryiietet rufipes Pab. West Kansas; common. 


^^1 


4823. 


OUgomami obtvtus Lee. Lawrence. 


^H 


4834. 


Sitodrepa panieea L. Fount! in great niunbers in some 


grains and seedS^H 




received in excliange at the Centennial Exbibition by 


the State Boanl of^H 




Agriculture. 


^H 




Sitodrepa n sp. 


J 



4830. Prio'iU$ JUrienmit I 

6001, Elaphidinn rtifulum HuUI. Lnwrence. 

5015. Elaphidiun uixiettlnr lUnd. Lawreoce; bred Iniin R«d.|>uil (fV-n* C*fM<i- 

deiuii) by Qhi. C. Braekett, Esq. 

60S3. Tjiti'ii'iluii AinuvuZofUK Hald. Lawrence. 
B091. Cratndua pukhetlna Lee. West Kansas. 

C094. O'uriiitu ducuiifjnu Say. West Kunsas. 

S104. CyOtna decora Oliv. var infautt'i Lee Gove caaaly (Snonl, 

SB&l. Lrptura tpharieoBin Say. LswrcQce. 

fiSlO. JfoiiiIenM««»itpun>^a(uHtLec. WfBt Kansas; comoiun on Opuntia. (CmiptT.) 

6S11. Jfanibintifinniifuni Lcc West Kanuts. 

Sternidim new species, Lawrence. 

E8M. Bupogoniut vf»tiniii Say. Lawrence. 

6487. 06«r«a nifieullis Fab. West Kansas. 

S433a, Oberea basatia Lee. Oove coiinly (Bnow.) 

St30. O&erea Sc/tuutnii Lee. var- Lawrence. 

. Tetntpa sp. Lawrence. 

S460. CaryoboruH itrthriticus Fab. Lawrtnce. 

5465. BnieAvg tcuteUnHt Fab. Lawreuot'. 

5479. Bruchui Umbnlus Horn. 

6481. ffraeku» pruininiu Horn. Gove comily, from 8. W. Winisluu, 

6496. Bruchu» friitereulu* Horn. Topeka, and Wallace ctHiniy, 

. Bruchta n. sp. Lawrence. 

5614. Donada alutneea Lee. Lawrence. 

6534. Onodaciina atra Ahi. Topeka and Lawrvnce : rery common in i 

certain localities on the blossoms of wild plum. Var. fliffii'ir • 

Lawrence, 

5578, Exema eoiigperga Mann. Lawrence, 

6578(1. Exema di»par Lee Topeka; mH^uent. 

5587. GryploaphiUtu gellalut Suffr. Lawrence. 

6588. CryptBcepJialwi lituratu* Fab. 

6588a. Oryptocephaltu latwilltt Glerm. Topeka. 

658D. Crgptoetpftalria maustmi Fab. Topeka and Lawreniii^. 

5595. Cryptoeephoifi* confitiena Say. West KouHas. 

6608. CTyptoeephoiui notiilus Fs.h. Lawrence. 

6613. Gryptocephalu* aitaraa Bufir, Common on plants in woods in sprln 

Topeka. 

6617. Oryptoeepluilus Morkant Suffr. Lawrence. 

^ Cryploeephalut new species. With 5613, and very cummuu. 

6664. Pachybrachy» hapaliait Uels. Topeka and West Eansiis. 

6666. Fidia murina Cr. Lawrence, 

. HetiraapU new species. Topeka; two specimens. 

6674. HeteratpU amara^dula I-ec. West Kansas (Cooper.) 
5693. Chakoparia globoan Oliv, West Kansas (Cooper and Snow), 
G606. ParifHaUrri'naOWT^'yai. eaiteUa. Lawrence. 
. Chakifphaiia pkipet Oliv. West Kansas (Cooper). 
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B716o, Galatpu Jtiipidii Say, var. linenln. Gove county (Snow), 

6730. OhrgHomela amjuneta Rog. Wallace county (Snow). 

5733. Chrsftmtela dirrupta Rog. Lawrence, and Gove coonty. 

S750. Ohrgeomela auripennis Say. Lawrence. 

5773. Plagiodera otiformU Lee. Gove county (Snow). 

. A^immiia externa Say. Lawrence, 

5756, Oagtrophyaa fonnotaB&j. West Kansas. 

5S0S. Biabrotifa blandula Lee. West Kansas (Snow). 

. Diabrotiea new species. West Kansas. 

5823. Gaterucella *agittarim QjVi. Topeka; rare. 

5S29. Oaleracelia Tiolata Tab. West Eansas. 

5838. Trirhabda nitidicollig hec. Wallace county (Snow). 

5842. Itypolampiit pilosa 111. Lawrence. 

5861. Oedionyehii texmaculata 111. Topeka; one ypccimen; also taken : 






5871. Dismiycha dineoidea Pab. Lawrence. 

6874. Dieonyckn ollarin F. race mellieolli* Say. Lawrence. 

6875. Graptodem yw. gubplieata Lee. Topeka; very common on willows alonyl 

the Kanaas river. 

5878. Oraptodant ignitn 111. (var.) Topeka and Lawrence. 

6881. Gi-wptodera obliteratii Lee. Topeka and Lawrence. 

6883. Qraptodera tarquata Lee, West Kansas (Cooper and Willlston). 

. Grnplodera bimarginala Say. 

. Graptodera new species. 

51HXI. Butophila ceriaa (!) Lee, Lawrence, 

5906. Ordieitriit bipoitutata Fab. Topeka and Lawrence; frequent, 

5908. Orehestrit Lttniiii Cr. 

5924. I^pemttiea fuaeabi Lee. Topeka, on composite floweraj commoD. 

5936. LyperaUiea »enili» Say. Topeka ; four specimens taken on Actinomeri*. 
5927. CrepidoAera erythropua Mels, 

5938. Crepidodera var. ziolaeea Mela, Common in spring on leaves of wild ' 

cherry (Prunua). 

5038. Crepidodera var. opulenla Lee. Common on leaves of willow. 

B930u. Orepidodtva •numeaia Lee, Lawrence, 

5931. Crepidodera acabriiMla Cr. Topeka; one speeiuien. 

. OTepidudffra new apeeies. Lawrence. 

5935. BpitrixfiLscuia Cr. Topeka; common in timber on various plants. 

5937, Bpitrix, near MrtipennU Mela. Lawrence. 
5941. Ohmtoeaema suiotWdt* Lee. Topeka and Lawrenee. 
5947. Ohmtomana eonfinis Cr. Lawrence. 
5971. Miororhopala parnata Mels, West Kansas. 
6977. Chelyinarpha, LeiciHi Cr. West Kansas. 
59806. CoMida elUptU Lee. West Kansas (Snow). 

. Oiuaida aexpvnctata — . West Kansas; frequent on Ipomeea lepk/phyUa. 

0168. Eleodei funformit Lee, West Kansas (Cooper). 

6346. Sldpstinui 'eestitus Lee. Wallace county (Snow). 

62B1. Paratenetui pHoctaius Sol. Tojieka and Lawrence. 

. Paratenttua new apeeies. Topeka. 

. Myeetoeharea lugulirit — . Lawrence. 

6390. Itamera quadristriiit'i Cooper. Tnjieka. 

6466, Notojnm apicaiWLf^, Weat Kansas. 



Sotonvi lubtHiii Lee. WallacB county (Snow). 
0459, NoUkciu bifa-nriatwg Lee. Topeka. 

. Nataxua n. Bp. Lawrence. 

64TS. Anthtcui etegami Laf. Lawrence. 

M79. Anlkinaafioratia Payk. Topeka: rreqiient. 

650L AjUhieat ipretut Lee. Lawrence. 

. Ant/iieiit a. sp. Lawrence. 

6S27. XgCophiluifaanatJU Hels. Lawrence. 

6541. S3/7iehroa punctata Newm. Lawrence. 

6660. St/mphorafitTKoUU Hald. Topeka; rare. 

6561. Bymphora rugom Hald. Lawrence. 

6688, AnMjm rufa Say, Gove county (Snow). 

6606. MoTdeUa dUciMea Mels. Lawrence, 

6628. Mm-deliUteaa arnica Lee. Lawrence. 

6048. MoTdeUi»lena unicolor Lee. Wallace county anil Gove county (Snow.) 

6662. MordellUlena mitvrelia Helmuth. Gove county (Snow.) 

. Jfordellittfna new apecies. Wallace county (Snow,) 

^— . Bpieauta tricAru* var. Gove county (Snow.) 

6742. Bpieauta Btnarti Lee. Wallace county (Snow.) 

6740. Bpicavta letimUaita Fab. Lawrence. 

6809. Ifmaognatha lurida Lee. Wallace county and Gi>ve county (Snoi 

OwUhium new species. West EanHas. 

Eugnataptui attgiutatui Hbst. Lawrence. 

Bhynekittt eganeiliu Lee. Lawrence. 

Bhynehites aerntus Say. Lawrence. 

ISiynehitu hirtu» Oliv. West Eansoa. 

AtUt/ibus nigripes Lee. Lawrence. 

BpiaxTTi* formidoloaus Sclili. Lawrence. 

Bwpagodereg aordidia Lee. Lawrence. 

Sitonei tibialu Germ. Gove cotuty (Snow.) 

LigtronotHK equamiger Say. Lawrence. 

LigtraiMtiis caudatug Say. This species and L. /lehiikma occur t( 
Sagittaria. 

Lixut ga^ieollU Bchh. Lawrence. 

Dorytomua brenieoUU Ijcc. Topeka; common on willow. 

Dorj/tomug squamoms Lee. Topeka, and Gove county. 

Bmieroayx tychoidea Lee. Lawrence, 

Sntieronyx ve»Utut Lee. Topeka. 

Smicronyx »qiiamalatu» Lee. Topeka. 

Smicronyx new species. Topeka and Lawrence. 

Sndaliu liiaatului Lap. Gove county (Snow.) 

Luiorhoptrui apieulatua Gyll. Lawrence. 

OtidoeephaiaH myrmex HbsL Lawrence. 

Otidoeephahui ChetTolatii Horn. Topeka ; three specimens. 

MagiidU pand^ira Say. Topeka and Lawrence. 

AnSwaomiit fidtw Lee. West Kansas. 

AnGumomv* ruMdm Lee. Topeka. 

AnthonoTKUS aquamo&at Lee. West Kansas. 

Antliionomoi anviilut Leo. Lawrence. 

Anthonmrau syeophanU Walsb. Topeka. 

Orehe»tet i^ippiatm Say. Topeka and Lawrence; frequent on willow. 
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Alycn ephippiata Say. TopekH »nd Ltiwrenct; frequent on willows. 
TJiyganocnemii fraxiui Lee. Lavrrence. 
Coaotraekelut eribriwllii) Say. 
Conotradielvt eratagi Walali. Lawrence. 

species, Topeku; onu specimen. 
t» palniaeoUit Bay. Lawrence. 
Ehya»ematm tegvalU — . 
AeaUea lurbidim Lee. West Kaimaa (Snow.) 
Afotlet eaTijiatug Lee. Lawrence. 
Cryptorhynchat obligu^a»eiiUue ftiii. Lawrenee. 
Aeamptiia rigidiu Lee. Lawrenee. 
Cmttorhynckiia decipien* Lee. Gove eouuty (Suow.) 
Oeutorhynchne new species. West KansaB. 
FeleiK/mag »iileia^li» Fahr. Lawrence. 
BarUmacer{'!)hec. Gove county (Snow.) 
Barin confinu Lee. Topeka and Lawriiuce. 
Baris tranxBena Lee. West Kansaa, 
Barin lume»cene Lee. Lnwrence. 
Ban's gti'iala Say. 
Barin new species, near farinal'tt't. 
Bane pniiaoaa Lee. West Eansas and Lawrence. 
Jsap^lut/lypl&r Setottru Lee. Lawrence. Injures grave Tines. 
Mioraelmlai new species. Topeka; two specimens. 
BaHlepton cribriooUe Lee. Lawrence. 
Ban'lepton gttizdriaiUe — . West Kanaua. 
Cenlniivg neglectva Lee. Lawrence. 
Oentriiiru falnut Lee. 
CerUrinvt pralixKi — . West Kansas. 
Oentritait an\fiiiv« Boli. 
CaUritiv» modeMua Boh. 
Sphenoptwrun odtreus Lee. Lawrence. 
Spkenephorui csqualis Ojll. 
8phenophortt» melanoeep/udiiii Fab. 
Spkenophorus peTtinar Oliv. Topeku and Lawrence. 
Bpheitophorua 'Bomeriava Lee., var. bnridwi^ei. WesI Kansas (Snow.) 
Spheaopltwrui ptacidus Bay. Lawrenee. 
Hypothenemue hitpichilua Lee. Topeka. 
Hypotlteiietwig dintiitctug Lee, Lawrence. 
Mieratie gutnralu Lee. Lawrence. 
Seolytus qwidri%pinomm Bay. Lawrence. 
Bylsnniig aeuUatus Say. Lawrenee. 
Eurymycter faiciatua Olir. Lawrenei'. 
Hormucu) saltator Lee, Topeka and Lawrence. 
Antkribas eomutua Say. Lawrence. 



ACADXMY OF SOIBNOIG. 



A NEW METHOD OF DETERMINING THE WIND'S 
VELOOriY. 

By John H. Lo.NU, Cluas of '77, University of Kausiia. 

It haviog been rep«uledly stated by certain observers in Kaosaii that the ane- 
mometer of the Slate University registered a higher llian probable velocity, I was 
induced Bt thesug^stion of two gentlemen conDecled willi the insiitution.io lest the 
oorreclnesa of the inEtrument. The apparatus used by me was very Himple, consisting 
essentially of a hollow copper sphere auapended in front of a graduated horizontal 
scale. But as a more detailed description may be necessary to the under^tunding of 
what follows, I will give it here. Imagine first a perpendicularshaft of iron, eighteen 
feet long, wluwe bollom fits into a socket and to whose lop is attached a swivel. 
To this swivel are fastened several wires whose other ejitremities are secured so aa 
to give complete steadiness to the shaft. Other bracea are attached tor the same 
purpose, and tlie swivel on top permits itto turn to suit the varying direction of the 
wind. A short distance below the swivel a horizontal arm, fifteen inches in length, 
isflnnly attached to the shaft, and just below this another one is similarly attached. 
These two arms are equal in length and parallel to each oilier. To the extremity of 
the upper arm are fasieucd two fine iron wires, one, sevenieeii feet long, supporting 
a plummet, and the other, six and a half feet long, supporting the copper sphere 
mentioned above. This sjihere is 8,5 centimetres in diameter, and weighs IS5.9S 
grammes. To the extremity of the lower arm is attached the scale, consisting of 
two lath-like pieces of wood, about four feet long, fastened parallel to each other and 
about one-half inch apart. Between these, uonstituliug a guide, the wires are sus- 
pended, and on the front one the graduation is made. The plumb line serves to 
determine the zero point, and is of no further use. By means of the swivel above 
and the socket below, the apparatus is easily turned, so that when the ball is deflected 
by the wind its vibrations may lake place in the space between ihe two laths. The 
observation consists in registering the amount of this defiection from the zero point, 
or [wint in which the perpendicular line cuts the scale. It is well known that Ihe 
force of Ihe wind is not constant for any great length of lime. It is hence necessary 
to take a great many observations, at short intervals, in order to obtain a correct 
mean. In my work I noticed the defiection of the ball through fifteen minutes, 
making a record every fifteen seconds, which gave me sixty observations for the 
quarter of an hour. The following table taken from my note book will illustrate ; 

June a. 4D m. put e, def.-aOcentlmelrea, i ,Iune 19, 41 m. pnut S, [1i^r, = ltl cimllmelree. 



Cap maeiDomelcr marked IG.U m. pur hiiur 

t observed always the record of the anemometer for the same fifteen a 
at the close of my work, which was continued on several days to obtain mean 
deflections corresponding to diflerent velocities, I had a number of such records aa 
the above, each consisting of the position of the ball at sixty diflerent periods. 

By a well known principle of mechanics I found the force or pre^nure of the wind 
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ni'ceBsary lo produce in llie ball of known weight tt 
made the following table : 



observed deflections, and tapM 



Having this table of pressures, the next question is lo find the wind's velocity 
corresponding to eacli of them. There are several empirical forraulaa, which might 
be applied to the solution of a problem such as this, but one proposed by Weisbacb 
seems to be the most reliable. It is for the action of an unlimited stream, either of 
water or air, and by giving suitable values to some of its factors it affords an eaay 
solution to the problem in hand. I do not know that it has ever before been applied 
in this way, but I find the results obtained agree very closely wiili those derived 
from a formula computed by Colonel James for the British Board of Trade. The 
formula U this : 



■ as 



Fy. 



in which P is the pressure of tiie wind, z a 1«rm dependent on the shape of the- J 

v" 
body exposed to the wind, -„— the height due to the velocity v, F the exposed a. 

y the density of the air. The value of z has been found from experiment to 
about 0.64, so transposing the equation to find the value of v' wi; haVe, 



from which the numerical value of v can be easily found, as those of g, P, F and xm 
are known. It must be observed that the value of z varies with the barometric \ 
height, making it necessary to read the barometer for each set of observations, 
is now easy to construct another table, as follows : 

For defltstlOD of I ceo., velocity — B,9 m. Jier b. 



Finally these values ore substituted in the columns of deflections observed, and s, J 
mean obtained which represents the wind's velocity for the fifteen minutes of obser- ; 



After making a large number of experiments as above described, I learned tliese 
facts regarding the anemometer at the Kansas University: First, that it never reg- . 
isters too much; and second, that for small velocities it does not register enough. J 
This is due to the fact that a gentle wind, whose strength, however, is sufficient to ■ 
deflect the ball, will fail to move the cups sometimes for many a ' 

The following figures will show results obtained by both methods. The first coUl 
umn contains the velocities determined by the deflected ball, and the second those- g 
deit-rroined for the same time by the a 



It will be observed that for medium hdiI high velocitieB the tno methods com. 
pared very well, and for low velocities, as intimated, the anemometer fails to give a 
large enough record. Besides showing that the apparatus at Lawrence can not reg- 
ister too much, my observations have convinced mu tliat the method is one winch 
may be of value to meteorologist b. From its extreme simplicity and lightness, Uie 
iDBtramcnt may be easily earned Tram place to plnce liy traveling obseiTcrs, and a 
record of the wind's velocity at any station can be obtained in a few minntea. As a 
check upon another inBtrument it may be used to advantage as just aliown. The 
dimensions which I have given are larger than necessary. I cboae them m order to 
have the copper ball on a level with the cups of the i 
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Prof. F. H, Snow's Annual Report as Meteorologist to the State Board of 
Agriculture. 



' ; lODj^luile, IH° iri' ; olerHtion oF baromeler ui 
Gi^t ubove tbegmuDil; niJn gauncnn Ihe gronnd 
e of iliB tFniveniiy bulldlne, I.SOO feet above ih 



Station; Lanreace, Kuisu. Latitude, Si' SI' S6" ; 
tbennoinetsni, BIS tett above Otf eea level, and Bve I 
■naraoDieter. 105 fent above Itae ijroaDd. on (be dum 
■M level. 

The chief characterislica of the weather of 1877 were the large and well. distrib- 
uted rainfall, the low temperature of the summer months, the high temperalure of 
the winter months, the unusual degree of atmosplieric humidiiy, and the compara- 
tive lightness of the winds. 

TEMPERATURE. 



I 



Muim temperature of the year, 54°. 16, which la 1°.33 above the mean of the n 
preceding years. The highest temperature was 1)9°, on the 7th of July ; the lowest 
was 9° below zero, on the 10th of January, giving a yearly range of 108°. 
peratureat7 a. m.,48°.B4; at 2 p. 1(.,62°.50; at 9 p. m., 53°.81. 

Mean temperature of the winter months, 86°. 56, which if 
winter temperature; of the spring, 52°.B1, which is 0°.02 a 
summer, 73°. 75, which is 8°.86 below the average; of the a 
1".20 above the average. 

The coldest mouth of the year was Junuary, with a ir 
the coldest week was Januaiy 7th to 13th, with mean temperature, 17°.49 ; the cold, 
est clay was January 12th, with mean temperature, 3°, 3. The mercury fell below 
zero but three times, all of which were in January, 

The warmest month of the year was July, with a mean temperature of 75°. 13; 
the warmest week was July 8d lo ath, with mean temperalure a2°.64; tie warmest 
day was Jnly 7tli. witli mean temperature, 86°. The raerouiy reacheii or exceeded 
90° on only twenty days, viz: four in June, eight in July, seven in August, and 



Mean tem- 

Ls 7°. 71 above the average 
e average ; of the 
, 53° .64, which is 

1 temperature of 35°. 60; 



Tlie last light frost of spring was on May 1st ; the flrst light frost of autumn was 
on October 4th, giving an interval of 156 days entirely without frost. The last 
severe frost of spring was on April 2d ; the flrst severe frost of autumn was on 
November Stb, giving an interval of fully seven months, or 317 days, without severe 
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No frost, or cold weather during tlie year caased any damage to fruit 



Tlic entire BuiouQt of rain, including melted snow, was 41.0B inches, wbicli 
6,71 inches above the avemge annual amount for Oie nine preceding years. Either j 
rain or suow fell oa 130 days, which is the largest number of rainy days in i 
year of our record. The longest internal without rain during the growing sea 
{March 1st to September lath), maa ten days, July 27th to August 6th, The ni 
ber of thunder aUowere was thirty-nine, of which two occurred in December. 



The entire depth of snow was 15i^ inches, of which 8 inches fell in January, 2 ! 
inches in February, 5 inches in March, and half an inch in December. The last J 
anow of spring was on April Sid; the first snow of autumn was on November 8th. 



The average cloudiness of the year was 47,12 per cenL, which is 3.16 per cent, 
above the average. The number of clear days (less than one-third cloudy) was IBS ; 
half-clear days (from onc-ttiird to two-thirds cloudy), B3 ; cloudy (more than two. 
thirds), 111. There were 61 entirely clear and 50 entirely cloudy days. The clp.ar- 
est month was August, with an average cloudiness of 39.57 per cent. ; the cloudiest ] 
month waa May, with an average of 63.93 per cent. The mean cloudiness at T a. 
wn» 51.14 per cent.; at 3 p. k., EO.74 per cent. ; at 9 p. h., 3t).48 pet cent. 



During the year, three observations daily, tUe wind was from the N.W. 378 tim 
8.W.,3.i9 times; S. E„ 184 times; N. E., 148 times; 8., 80 times; N., 59 times; E, 
38 times; W., 18 times; calio, 31 times. The south winds (including southwest, j 
south and southeast), outnumbered the north winds (including northwest, north | 
and northeast), in the ratio of 323 to 485. 



The number of miles traveled by the wind during the year was 113,967, which is ; 
33,485 miles leas than the average annual distance for the past Ave years. This gives ' 
a mean daily velocity of 312.34 miles, and an average hourly velocity of 18.01 miles. ' 
ThehiRhest haurly velocity was 55 miles, on March 16th and NovemberBlh; the 1 
highest daily velocity was 069 miles on March 8th ; the highest monthly velocity 
was 13,981 miles, in March. The three windiest months were March, April and 
May; the three calmest months were August, September and October. The averse 
hourly velocity of the wind at 7 A. m. was 11.68 miles; at 2 P. m., 15.55 miles; a " 
p. M., 13.54 miles. 



Mean height of the barometer, 29,UT inches; mean at 7 a. u., 29.140 inches; a 
p. M., 29.093 inches; al 9 p. m., 39.120 inches. Maximum, 29.751 indies, on January ' 
23d; minimum, 38.364 inches, on April 18tU; yearly range, 1.387 inches. The high- 
est monthly mean was 39.301 inches, in February; the lowest was 28.905 inches, ia 
April. The barometer observations are corrected for temperature and instrumental 



BKI.4T1VE HUMIDITY. 



Phe average atmospheric humidity for the year w 
IL,50.76;atttp.H., 70.09. The dampest month was 



.,83.13; UtI 
in bomldttfij 
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79,86; the dneat month was April, with mean humidity, 64.90, There were eleven 
fogs during the year. The lowest humidity for any smgle obserration was 22.&, on 
April eth. 

The following tables give the mean temperature, the extremes of temperature, the 
velocity of the wind, the percentage of cloudiness, the relative homidity, and the 
rainfoU for each month of the year 1877, and a comparison with preceding years; 
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Id presenting tlie above report, I desire to acknowledge my Indebtedness t^ 
F. O, Marvin for taking the observations during my six weeks' absence in thi 
mer vacation. 
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